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A  thunderstorm  three  miles  away 

has  been  known  to  detonate  a  blast  prematurely 


For  best  protection  against  stray  electric  currents 


You  lift'd  not  worry  alMiiit  stray  oloctrical  ciirronts  wlifii 
\()u  can  liook-iip  aiul  dftonate  witli  Primacord!  It  acts 
as  tlif  dftonatiiyi'  a^ciit  tliroii.nhout  the  entire  column  of 
cxiilosivcs,  or  fiirnislics  initiation  to  primers.  This  use  of 
Primaeord  will  result  in  safer,  easier,  quicker  loading.  Prim- 
acMird  also  conmxts  all  holes,  providing  positive  initiation, 
with  resnlls  that  you  should  find  profitable. 

\\  hen  \  ()ur  blast  is  lo. tiled  and  hiMikt'if  up.  it  cannot 
be  set  of!  by  normal  vibration  or  frietion.  orilinary  im- 
p.iet  or  sparks,  or  \tniy  electrical  eurreuts.  Even  a  ilirect 
hit  liy  lightning  faili'd  to  detonate  Primacord.  It  must  be 
deton. ited  with  fuse  and  cap  or  electrical  blasting  cap. 
rhis  will  be  the  onI\  e.ip  on  the  job.  jiut  on  only  when 
von  are  reads  to  bl.ist. 


ENSIGN-BICKFORD 

PRIMACORD 

DETONATING  FUSE 


Attoch  blosfin9  cap  ta  ^RIM- 
ACORD  whan  raody  lo  blast. 


The  tniuk  line  illtistratcil  is  Lo-Temp^  Primacord.  For  fur¬ 
ther  information  sec  your  c.xplosivcs  suppIUr  or  u  ritc  to 


Ut#  loo#  and  cop  wharavtr 
tlroy  cwrranft  ora  twtpaclad. 


Frima  ond  hook-wp  oil 
holat  wifhMIMACORD 
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Forerunner  of  Progress  in 
Mining,  Q,uarrying,  Construction 


The  \a\aj()  Dam,  while  not  a  speetaeul.ir  project  wlieii 
compared  with  .some  ot  the  dams  sponsored  hv  the  Bnrean 
of  Heclamation,  d(H*s  have  a  claim  to  fame.  It  is  the  second 
largest  earth-fill  dam  undertaken  hv  the  Bureau.  Its  height 
will  he  405  ft.  and  will  have  a  crest  length  of  ’B.StK)  ft.  The 
width  at  the  hase  will  he  2.600  ft.  and  oO  It.  at  the  crest. 
More  than  26,'3(X).(KK)  cu.  vd.  of  earth  and  rock  will  ht*  re- 
(juired  in  huilding  this  structure. 

Located  in  northwestern  New  Me.vico,  the  Na\ajo  Dam 
will  serv  e  as  one  of  the  principal  storage  units  ol  tlu'  (]oIo- 
rado  Biver  Basin.  .\  description  of  this  project,  written  hv 
(diaries  F.  Thomas,  starts  on  page  1‘35. 

•  O  O 

One  phase  of  the  Institute  of  .Makers  of  K\plosi\es'  activi¬ 
ties  is  its  campaign  warning  children  of  the  dangers  ol  plav- 
ing  or  tampering  with  blasting  caps.  Its  most  recent  poster, 
“Keep  Blasting  (dips  Locked  Lp,”  reproduced  on  page  145, 
is  designed  for  company’  hnlletin  hoards  and  other  poster 
iKses.  W  rite  to  Thk  E.M’i.osivks  Enoinkkb,  613  Delaware 
Trust  Buildiug.  Wilmington,  Delaware,  lor  a  snp|ilv. 

o  o  o 

K.xplosives  once  again  prove  their  usefulne.ss  in  helping  to 
make  a  difficult  joh  easier.  The  latest  uuusual  application 
to  he  reported  to  us  ctmeerns  the  use  of  BO*!  Cielatin  K.xtra 
to  hreak  up  au  underwater  layer  of  limestone.  William  F. 
Ilallstead  tells  how  it  was  done  in  “Dvnamite  Speeds 
Dredging  Project,”  starting  on  page  146. 
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\n  opportunitv  to  ohsi'ivi"  It.ili.m  highw.iv  design  .md  con¬ 
struction  techniipies  w.is  extendeil  to  Hercules  representa¬ 
tive  l•^ur«•Il  (’astell.ini  vvIhmi  he  vv.is  invited  to  join  the 
\merican  Briilgt*,  rnniu'I  6;  rurnpike  Xssoci.ition  nuMuhers 
on  their  tour  ol  inspection  ol  the  It.di.m  Antostrad.i  del  Sole. 

.Mr.  (aistellani’s  keen  ohsia  v  .itions  .mil  his  notes  compar¬ 
ing  various  sections  of  the  .A.itostr.ul.i  with  its  AiiR-ric.in 
counterparts  nuike  his  .irticle,  w  hich  st.u  ts  on  p.ige  I  IS,  one 
of  interest  to  .ill  concerned  with  highwiiv  construction. 

o  o  o 

It  may  seem  a  little  prem.itnre  to  m.mv  of  our  readers  to 
discuss  the  techni(|ues  of  hl.isting  iie  floes;  however,  to  he 
forewarneil  is  to  he  prep.ired.  .So  on  p.ige  154  in  “Explosiv  es 
Bescue  .A  Town.”  Bohert  D\  inent  descrihes  how  .\rmv  En¬ 
gineers  useil  explosives  to  relieve  a  flooding  condition  which 
threateneil  Me.idv  ille,  Pennsv  l\  .ini.i, 

o  o  o 

Erratum:  It  seems  that  no  m;itter  how  carefullv  a  iiKigazine 
is  edited,  .sooner  or  later  an  editor’s  nightm.ire  on  the  n.se  of 
the  wrong  terminologv  hi'comes  a  reality.  Such  an  unfor¬ 
tunate  error  appeared  in  the  title  ot  the  article  in  onr  Jnlv- 
.Angust  issue  descrihing  the  operations  of  The  (^)nart/.ite 
Stone  (,’omp.inv,  when  we  incorrectly  used  the  desiginition 
“limestone”  for  “(|nart/.ite.” 

( )hv  iouslv,  the  correct  title  ot  the  article  should  have  heen 
“(Quarrying  .A  ILiril  K.ins.is  (^fu.irtzite.”  W’e  regret  this  slip 
in  reportorial  accnr.icv. 
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Builds  Better  Equipment 


ELECTRIC  BLASTING 
k.  CAPS  A 


HERCULES 


FOR  REDUCED  VIBRATION  AND  CONCUSSION 


BETTER  FRAGMENTATION  AND  DISPLACEMENT 


LESS  B  A  C  K  B  R  E  A  K  AND  E  N  0  B  R  E  A  K 


IN  IVAItiH 

CRAl  IT^ii 
rANB  Clin 


HERE  IS 
YOUR 
COMPLETE 
GUIDE  TO 
HERCULES 
NO  VENT' 

SHORT-PERIOD  DELAY  ELECTRIC  BLASTING  CAPS 


I’idiirrriii^  ill  cs  ti‘('litii(|ur'  ami  the  il<'V(-lii|itnriil  ol  iiii|>r<i\ )-ii 

iiialtTiul>  lia\i‘  Idiid  Imtii  IIi-i t  aiin>.  Ilrr(  iilf>  m>w  an  rvlmdcd 

s«Tics  ol  No  \riil  >liorl-l’friod  Dtdav  lila-liii^  ( iaii'.  I  lif\  aro 

niatiiifai  lured  to  turni^li  tweiitv -.-e\ eii  elo>el\  timed  dela\  inler\als  within 
a  |MTio(l  ol  a|)|>ro\iinatel\  2. •>.’>!(  nnlli>eeond>. 

lo  hel|>  aeijuaint  \tni  with  ihi^  extended  >eiie>.  Ilereule>  ha>  |ire|iared  a 
Jlt-|iaf;e  booklet  deM  iihin^  the  ehataeli-ri'lie'  ol  the  caps,  itidiealed  U'e«.. 
and  reeotnmended  [iioeediire'i.  It  \ou  doti't  alteadx  ha\e  a  eo|>\  ol  lhi^ 
vahiahle  guide,  xou'll  want  to  a'k  \o>ir  llereuh>  re|>re^enlali\e  lor  one. 

\l  the  >anie  time,  he  II  he  glad  to  tell  \ou  more  about  how  llereuh> 
Mla>ling  (’,a|»  can  he«l  meet  \our  speeilie  re(|uirenient>. 


h\[ilo\it  rs  Ih fitir/mrni 
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JOHNSON,  DKAKK  &  riPKR,  INC. 


A  Biography 

ON  a  wall  in  the  reception  nHiin  of  the  Foreinn  and 
Kastern  Di\  isions’ heaclcjnarters  of  Johnson,  Drake 
&i  Piper,  Inc.,  at  Sfi  Trinitv  Place,  New  York  (at\  . 
is  a  larije  map  of  the  world.  Five  of  the  six  contimMits  — 
•Australia  excrpted  — are  stmlded  with  red  pins  showini'  the 
locations  of  cDiistmction  projects  performed  hv  the  com- 
panv.  The  map  shows  a  conspicnons  clnster  of  pins  in  the 
.Middle  Fast,  where  "j.D.P.”  hepm  its  trend  toward  for¬ 
eign  constrnction  johs  in  remote  corners  of  the  earth  that 
seem  to  hring  problems  unheard  of  on  similar  johs  inside 
the  borders  of  continental  United  States. 

The  man  who  has  borne  the  oxerall  responsihilitv  for 
these  far-finin'  enterprises  is  Hohert  Pilling  ffav.ird.  e\«vn- 
ti\e  \ice  president  of  the  parent  companx,  who  is  ,dso 
president  of  the  various  whollv  ownetl  operatinn  snbsidi 
aries  and  a  lons'-time  emplov(>  of  the  companv.  A  report 
on  the  Middle  Fast  contracts,  which  were  undertaken  dnr- 
iin;  World  War  11  for  the  I’nited  States  (airps  of  Fni'ini'i-rs, 
shows  that  the  projects  wer**  located  in  eleven  countries 
scatt(‘red  over  northern  and  centr.d  .\frica.  the  eastian 
Mediterranean  region,  and  the  Arabi.in  pi'iiinsnla,  an  ar«M 
almost  as  large  as  that  of  the  I’nited  St.itcs.  In  this  v.ist 
expanse,  Havard’s  men  built  a  naval  base*  on  the  Hed  Sea; 
elev  t'ii  airports;  an  east-west  line  of  enuagenev  ;nrporf  f.icil 
ities,  service  camps,  and  fnel-storage  facilities  across  the 
entire  middle  belt  of  .Africa,  rnnning  throngh  Kharfonm.  the 
head  of  navigation  on  the  Nile;  fnel-storage  facilities  ex¬ 
tending  sooth  into  Mombasa,  Nairobi,  Fenv  .i  (ailonv  ;  .1  gen¬ 
eral  ntilitv  repair  rlepot  for  the  I'.S.  Sign;d  ('orps  and  a 
hospital  and  airport  extension  in  P.ih'stine. 

In  addition  to  these  main  fe.itnres  nntler  this  origimil 
Middle  Fast  contract,  there  were  manv  other  int»‘r»‘stin<i 
and  challenging  nndertakings  of  a  more  exploraforv  ch.ir- 
acti'i  in  South  ('entral  and  Southwest  Africa,  which  wer«' 
abandoned  when  Hommel  was  ilefi’ated  in  his  eflorts  to 
coinpiei  (.'airo  and  t.ike  possession  of  the  Middle  Fast. 

The.se  tremendonslv  widt'spread  activities  involved  not 
onlv  immense  distances  but  manv  other  probh'ins  that  taxed 
the  imagination  and  ingennitv  of  American  engineers.  In 
Fgvpt  and  the  Snd.m,  and  for  some  of  the  Saudi  Arabi.in 
work,  fuel  and  snpplii's  had  to  be  transported  long  distanci's 
across  the  desert  from  the  seajxirts  to  the  constrnction  sites 
bv  camel  carav  ans.  Besid«‘s  guarding  against  he;it,  precau¬ 
tions  had  to  be  taken  against  m.daria,  tv  phns,  choK'r.i,  .md 
venereal  diseases  so  prev.ilent  among  the  n.itives. 


Planning  this  wide  varietv  of  constrnction  jobs  in  tlu'se 
elev  en  c-oiintries  reipiired  the  proenrement  and  importation 
of  practicallv  everv  thing  — from  power  shov  els,  tractors,  and 
h«Mv  V  diesel  trucks  down  to  the  l.ist  cotter  pin,  as  well  as 
all  necvssarv  food  ami  medical  supplies  and  fuel  and  Inin* 
supplies,  pins  evervthing  rtHpiiretl  for  adeipiate  housing. 
The  challenging  tasks  of  planning,  ilirecting.  and  executing 
these  projects  spread  ov  er  this  v.ist  area  fell  to  Hob  If.ivard 
and  his  capable  staff. 

H.ivard  s  mother.  Fmm.i  Foiiella  Pilling  Havard.  was  of 
Fnglish  amrstrv .  His  father,  Fri'ilerick  l.evvis  Havaril,  was 
a  tlescendant  of  an  old  .mil  prominent  FrtMich  llngnenot 
f.imilv  that  h.id  emigr.ited  to  America,  (ailomd  .Samuel 
H.iv;ird,  who  led  the  H.iv.irds  to  the  new  world,  marrieil 
Peter  .Stiiv  vesant’s  sister.  Stnv  v  esant,  first  gov  ernor  of  \t“vv 
Anisteril.im.  m.irried  (iolonel  H.iv;ird’s  sistc'r. 

Horn  in  St.  I’.inl,  Miniu'sota.  Hob  H.iv.ird  attendeil  gr.ule 
school  ;ind  Mechanic  Arts  High  School  there  .iiid  then  the 
Universitv  of  Miniu'sot.i.  lb-  pl.ivt'd  football  four  vears  in 
high  school  .ind  four  vears  at  the  iiiiiv  I'lsitv.  At  college. 
Ix'siiles  his  foofb;dl  activ  ities,  he  plav cd  some  ice  hockev 
.mil  went  out  for  track.  He  vv.is  .1  member  of  Phi  Sigm.i 
K;ippa.  During  slimmer  v.ic.itions,  in  oriler  to  iMin  tuition 
inonev.  he  worked  for  the  (hi’.it  Northern  and  Northern 
P.icifii  H.iilro.ids  on  the  snrvt'v  p.irties  eng;ig«'d  in  «'\tend- 
ing  their  lini'S  to  the  P.icifie  (io.ist.  Dining  the  l.isf  three 
vi'ars  at  the  nniveasitv,  he  bec.ime  chief  of  p.irtv  with  the 
Wisconsin  (ieologic.d  Snrvev.  <-\ploring  for  iron  ore. 

Armed  with  a  degna*  in  mining  engineering.  Hob  signed 
ii|)  for  a  posteradii.ite  course  in  engiiu'ering  at  the  Univer- 
sifv  of  Wisconsin,  but  W’orld  W.ii  I  interviaied  .ind  he  vvaait 
to  Fr.inci’  vv  ith  the  .\rniv  Fngineers.  Denioboli/ed  in  |iilv  of 
1919.  he  took  ;i  job  nnloading  s.ind  ;it  sixiv-fivc  cents  ;in 
hour  for  .1  voimg  consti  net  ion  comp.inv  then  known  as 
johnson  and  Dr. ike. 

Hellecting  his  vc;irs  of  experience  in  \si.i,  flnrope.  .ind 
Africa,  Mr.  H.iv.ird  spe.iks  Sp.inish  and  French  with  l.iir 
finenev  and  Ar.ibic  .ind  It.ili.in  well  (iioiigh  to  get  .dong. 

He  served  .is  presidiait  of  the  .New  York  .St;ite  llighw.iv 
(.'h.ipter  of  the  \ssoci.ited  (a  neral  ( !onti .ictors  .md  is  enr- 
rentlv  v  ice  pn'sident  of  tlu'  (lener.d  ( ioiitr.ictors  of  AiniM  ic;! 
in  New  ^’ork.  He  is  president  of  the  New  York  (j'fv  Post 
of  till'  Sociefv  of  Americ.m  Milit.irv  lingineei s;  ;i  member 
of  the  Moles,  the  .New  'tork  St.ite  Labor  Hoard,  the  Univer¬ 
sitv  of  Minnesot.i  Ahnnni  Assoc  i.ition,  ;ind  the  “I’.iiil  Hmi- 
van "  (,’hib  (people-  who  .ire  interested  in  the  Universitv  of 
Minnesot.i  athhtics  ).  He  pl.iv  s  golf  ;it  tin*  Hockv  ille  ( an  in¬ 
ti  v  ( ;hib  .it  Hockv  ille  ( a  utre,  I  anig  Isl.ind,  and  is  .1  member 
of  flu*  Nc“w  \i)rk  \thletic  Cdnb.  He  still  follows  closelv 
the  fortmu-s  of  the  Minnesot.i  footb.ill  team. 

Hohert  Pilling  H.iv.ird  imirried  Hel  Hrandon  in  Pittsburgh 
in  192o.  d  hev  h.ive  two  d.mghters:  M.irg.iret  Hel  Havard. 
m.irried  to  W.dter  Meiisching.  ;m  (“inplovc-  in  the  Foreign 
.Serv  ice  of  St.mv  .ic- ( )il  (a)ni|r.mv  ;  .md  H.irb.ira  Ann  Ikivard 
who  is  married  to  Kenneth  P.irsons,  a  constriiction  c‘ngiiK*er. 
After  seven  vc.irs  in  Indonesia  and  one  vear  in  the-  United 
St.ites,  the  Menschings  are  now  he.ided  for  Homb.iv,  India, 
w  ith  their  three  small  sons.  Mr,  ;md  Mrs.  P.irsons  and  their 
son  reside  in  H;irtford.  ('onm-ctient.  Mr.  and  Mrs.  Havard 
live  at  2S  .\niherst  (aiiirt,  Hockv  ille  Ueiitre.  .New  York. 
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Editorial 


I  hundersto  rm  Detection 

Experienced  <‘\pl()si\  es  users  ijo  to  great  lengths  to  guard 
against  every  conceivable  hazard  in  tlie  conduct  of  their 
blasting  op(‘rations,  expetiding  si/.al>h‘  sinus  of  inonev  and 
time  in  this  effort.  One  possible  source  of  trouble,  that  of 
premature  d(‘tonation  from  thunderstorms,  is  present  often 
enough,  and  has  caused  (‘iiongh  nntortnnatc*  accidents,  that 
mining,  (piarrving,  and  contracting  operations  should  make 
snr<‘  they  hav<‘  protected  themsel\(“s  against  it. 

BlastiTS  realize  that  optaations  should  he  suspt'uded 
upon  the  approach  of  a  thunderstorm,  hut  the  kmI  need  is 
to  detect  the  approach  of  a  d.mgerons  storm  far  enough 
ahead  to  permit  the  snspiaision  of  operations  hcforc  the 
danger  has  arriv»‘d. 

I'tilitv  companies,  for  years,  h.ixi*  used  an  ordinary  ,\M 
(not  F.\l )  radio  to  warn  themsel\(“s  of  the  approach  of  a 
storm,  particnl.iiK  in  the  ila\  time,  for  the  darkness  accom¬ 
panying  the  storm  brings  with  it  .1  great  surge  in  the  de¬ 
mand  for  light  for  which  the  generating  station  must  he 
pr»*par«‘tl.  Blasting  oper,itions  also  can  make  use  of  th«‘ 
radio  for  thmidt'istorm  detection. 

rhe  dial  of  the  r.idio  should  he  set  to  a  fre(|nency  where 
no  station  is  heard  .so  that  no  broadcast  program  will  hide 
the  noisi'  of  st.itic.  I  he  volnme  should  he  tiirni'il  np  to  a 
point  where  tin*  crackling  of  static  disch.iiges  is  readily 
lu'ard.  .\  radio  so  timed  in  an  office  on  the  job,  where  some¬ 
one  is  always  pr(‘s«*nt  to  cheek  the  sound  .ind  report  an 
incriMse  in  static,  c.m  w,irn  the  blasting  forem.in  to  suspend 
hl.isting  .111(1  remo\(‘  men  and  eijiiipment  to  .1  safe  place. 

\n  ,iiitomohil(‘  radio  with  tlu*  volume  turned  up  high  .it 
.1  point  where  explosives  .ire  being  loaded,  such  as  a  con¬ 
struction  project,  (|ii.irrv  f.ice,  or  a  stri|)ping  pit,  can  serve 
the  same  purpose.  I'lie  c.ir  r.idio  can  he  p.uticul.irlv  h.uidv 
for  remote  hl.isting  jobs,  and  more  use  should  he  m.idi'  of 
this  means  of  protietion  .igainst  prem.itiiK*  detonation  from 
thunderstorms,  espt'ci.illv  on  close,  sultry  summer  d.ivs.  or 
when  thunderhe.ids  on  the  horizon  indicate  an  .ippro.ich- 
iiig  storm.  .\  r.idio  in  .1  mine,  sh.ift.  or  tunnel  m.iv  provide 
.1  v.ihi.ihli'  w. lining,  espi'ci.illv  it  the  .inteima  is  outside. 

.\t  one  time  a  storm  deteitor  w.is  on  the  m.irket,  which 
would  sound  a  horn  as  much  .is  .in  hour  in  .idv.uice  of  the 
.ippro.ich  of  a  storm,  hut  app.ireutlv  this  dev  ice  is  no  longer 
av  ailahle.  ’Hie  \\1  r.idio,  howev  er.  seems  to  prov  ide  .1  re.id- 
ilv  av.iil.ihle  warning,  and  more  operations  should  .ivail 
themselves  of  this  comp.ir.itiv elv  simple  t'xpedient. 


Caveat  Emptor 

Cuicdt  ciuptor,  let  the  buyer  beware,  is  an  old  legal 
maxim,  which  warns  the  buyer  to  make  sure  he  knows  what 
he’s  buying  since  he  has  no  recourse  if  the  merchandise  does 
not  live  up  to  his  expectations.  The  manufacturer  of  blast¬ 
ing  caps  can  put  a  different  interpretation  on  this  old  legal 
saying.  F.ir  be  it  from  us  to  imply  that  such  is  tlu*  explo- 
siv(‘s  industry’s  merchandising  policy.  Bather,  we  mean 
that  the  industry  must  impress  upon  the  buyers  of  caps 
that  they  shonld  beware  of  the  caps  they  buy,  lest  they  fall 
into  tlu*  hands  of  children. 

On  page  145  of  this  issue,  the  most  recent  copy  of  the 
users’  poster  prepared  and  di.stribut(“d  by  the  Institute  of 
Makers  of  Explosives  is  reproduced.  “Keep  blasting  caps 
locked  uji!  so  children  can’t  find  them  and  get  hurt”  warns 
the  poster.  “Ki*ep  track  of  every  cap.” 

A  message  on  the  reverse  side  of  the  poster  savs,  “\\  bile 
the  prott'ction  of  the  children  has  always  lu'en  our  greatest 
concern,  the  clippings  shown  above  disclose  another  side 
of  this  problem.”  The  lU'wspaper  clippings  referred  to  sav, 
“Polk  Boy  W  ho  Lost  Eve  in  Blast  Sues  for  S.5(K),(KK),”  “West 
Nt'vvburv  Ifovs  (iet  $S,2.5()  in  Settled  Suit,  ”  and  “Suit  Over 
ffl.isting  Gaps  Injuries  to  Ifovs  on  Trial.” 

riu*  Institute  of  Makers  of  Explosives  wants  to  explore 
every  possibh*  aveniu*  which  promises  a  reduction  in  these 
distressing  accidents  to  children.  Without  doubt,  care  in 
the  h.uidling  of  caps  can  help  jvrevent  these  accidents,  an 
end  surelv  deserv  ing  of  onr  best  thought  and  foresight. 

"Keep  blasting  caps  locked  up"  is  sound  adv  ict*.  to  the 
point,  and  worthy  of  the  profound  .ittention  of  the  explo¬ 
sives  user. 

rhe  Institute  has  w.iged  an  unending  campaign  to  warn 
childri'ii  of  this  danger,  and  has  had  tlu*  c(M)p(*ration  of 
manv  .igencies  who  work  with  the  boys  and  girls.  Even  .so, 
not  (*v(*rv  boy  and  girl  is  impri*ss(“d  with  tlu*  warning,  and 
some  fail  to  realize  tlu*.se  caps  n*ally  are  dangerous  and 
should  not  be  touched. 

“Ki*t*p  tr.ick  of  tlu*  caps”  is  a  helpful  proceduri*  to  kt*ep 
them  .iwav  from  children.  K(*t*p  tlu*m  under  lock  and  key, 
ri*turn  them  to  Iockt*d  magazines  at  the  end  of  each  day’s 
work,  make  it  difficult —  if  not  impossible  — for  boys  and  girls 
to  get  .it  the  c.ips.  That  w.iy,  we  will  save  young  eves, 
limbs,  and  fing(*rs.  and  we  can  bt*  proud  of  our  c-oncern 
for  tlu*  youngsters  who  show  too  much  daring,  too  little 
caution. 


134 


TIIK  KXPIOSIVKS  KNGIVKKK  .  SKPTEMBKR-lK'TOBER,  1959 


Storing  W^at  er  For  Tnirsty  Days 

The  i\avajo  Dam,  now  beSn^  huilt  in  nor  th  western  \’e  w  M  exir<», 
will  add  1,712,000  aere-feet  of  water  storage  to  tlie  Bureau 
o  r  R  eelamatif»n*8  Colorad<»  River  l^rojeet 


(  HAHLKS  F.  THOM  AS 


N  avajo  dam,  now  In'in^  constructed 
on  the  San  Jnan  Hi\  tT  in  north¬ 
western  New  Mexico  niuK'r  super\i- 
sion  of  the  United  States  Bureau  of 
Heelaination,  is  not  a  spectacular  proj¬ 
ect  when  coinpart'tl  to  Uoo\er.  (irand 

"Box  978 

I’.ilindalc,  (^ilifornia 


(^onUH*.  or  Cden  (^invon  Dams.  It  ap¬ 
proaches  top  rank,  howexer,  in  its 
class  of  earth-fill  dams,  hein^  the  sec¬ 
ond  largest  dam  of  this  t\pe  under¬ 
taken  l)v  the  Bureau  ol  Iteclamation. 
The  project  will  serve  as  one  ot  the 
principal  storage  units  ot  tin*  (a)lorado 
Bixer  Storage*  Project,  and  is  planned 


to  prox  iih*  irrigation  xx  .iter  lor  the 
I  l(),(i')()-acre  Nav.ijo  Projt*ct  hx  im¬ 
pounding  lloodxxaters  ot  the  San  Jnan 
Bixer. 

The*  intinence  ot  the*  earix  .Sp.mish 
*“\plorcrs  is  seen  in  the*  names  ol  the 
lixers.  canxons,  monnt.iin  r.mg«‘s.  xil- 
l.iges.  and  litics  ol  the  ('iitire  n'gion. 


Cort«i 


PAN()K\M\:  Tills  paiMininiie  xifss  ol  tin- 
Navaio  (lanisite  slioxss  llii*  oiitlcl  tiiniu'l,  tlu* 
spillssax  eliiilt*.  and  soiiit*  of  tlit*  serx  ici-  lacil- 
itifs  iift'dfd  to  fonstriu'l  tills  xast  proji'et. 


CONSTRuC  tion 


Ship^'ock 


river 


NAVAJO  \DAM 


Sril.I.W'AY  AHKA:  in  flu-  spillway  and  slilliiiK  hasin  area  prnuressfd  accnrdiiiR  to 

M'lu‘<lnlc.  Tlif  ansiliars  tnnni'l  ontU’t  portal  is  shown  in  tiu'  cciitiT  of  the  photo. 


Most  ict.iiii  tiu-ir  Sp.iiiisli  names  en- 
plionionslv  deseriltine  a  natural  eon- 
(lition  or  appt'arane*',  or  a  (ledieation 
to  tlii'ii  patron  saints. 

Less  than  half  a  eentnrv  after  the 
tliseoxerv  of  Aineriea  the  Sp.miards 
wt'ie  explorina  these  rt'iiions.  A  i-en- 
tnr\  hefon'  tin-  I’ilijriin  Fathers  laiuled 
at  1’1\ month  Hoik,  S|i.mish  eoinpiista- 
dores  had  e.iptnred  Me'ieo  (at\  and 
were  reaehine  northward.  Alone  the 
streams  thi'v  were  dexelopinij  farms, 
estahlishine  missions,  and  hnihline 
xill.i^es  and  forts.  The  Indians  pos- 
sessinij  the  lands  throneh  lone  icn- 
tnries  of  h.ihit.ition  were  m.issaered 
or  foiled  into  invohmtarv  senitnde. 
.Mareon  had  disi-o\ered  the  (ailorado 
Hiver  and  ihirine  the  17(K)’s  explorers 
were  traveling  farther  into  the  eanvons 


and  monntains  to  the  north  and  west, 
rhev  soneht  I'old  or  fahnlons  cities 
hot  always  reeopii/ed  the  \alne  of 
w.iter  flowine  from  the  snow-eapped 
monntain  ranees. 

In  a  state  w  here  Indian  reservations 
eonstitnte  a  si/.ahle  part  of  its  area  it 
is  ihffii  nlt  to  plan  a  jiiojeet  of  this  size 
w  ithont  lonfliet  with  some  Indian  trihe 
or  a  politieal  ^ronp  oxer  rights  and 
prixileges.  The  potenti.d  xalnes  of 
this  damsite  were  reeoenized  main 
x  ears  .igo.  In  191.5  the  lands  snrroimd- 
ine  it  were  withdrawn  from  piihlie 
entry  and  reseryed  for  xvater  storage 
or  poyver  purposes  it  a  dam  yvere  ever 
eonsfrneted. 

rhe  d.im  lies  1.5  miles  south  of  the 
horih'i  of  (a)lorado  and  Nexv  Mexico 
.mil  SO  miles  east  of  yvhat  is  eommonly 


referred  to  as  Four  Cairners,  that  point 
common  to  the  four  states  of  .Arizona. 
(a)Iorado,  LTah,  and  Nexv  Mexico.  The 
project  is  hounded  on  the  east  hy  the 
Jicarilla-.Apache  Indian  reserxations. 
On  the  south  and  xvest,  the  barren 
ilesert  and  nu*sa  lands  of  the  Navajos 
fringe  the  area.  To  the  north  lies  a 
portion  of  the  Ute  Indian  reservation, 
xvith  a  majestic  background  of  the  San 
Juan  mountain  range  rising  to  heights 
of  nearly  14,(KK)  ft.  The  ilam  is  39  mill's 
due  east  of  Farinington,  a  thrixing 
boom  city  that  grexv  up  ox  ernight  from 
a  struggling  small  desert  farm  com- 
inunitv,  xvhen  uranium,  oil,  and  gas 
xvere  found  in  the  surrounding  regions. 

Statistical  Features 

Navajo  Dam  xvill  haxe  a  maximum 
height  of  40.5  ft.  xvith  a  total  length  at 
its  crest  of  3,.S(K)  ft.  Its  length  at  the 
canvon  bottom  is  l.OOf)  ft.,  the  n.itnral 
xvidth  of  the  canvon  in  xvhich  it  is 
locateil.  W  ith  a  maximum  xvidth  at 
the  base  of  2.f>(K)  ft.,  thi“  mass  risi's  to 
a  xvidth  of  30  ft.  at  its  crest. 

Zone  1  material  reipiired  in  the  dam 
XX  ill  total  9,.5(X),(KK(  cn.  x  d.  of  imper- 
X  ions  soil,  spread  and  compacteil  in 
0-in.  lifts  to  at  least  9SV  of  maximum 
density  .  Zon(“2xx  ilI  ri'<|uire  11,2.50.(KK) 
cu.  vd.  of  graxel  .mil  sand,  classed  as 
perxious.  and  iDinpacted  as  the  fill 
rises.  The  Zone  3  portions  of  the  dam 
emb.mkment  xvill  consist  of  a  mixture 
of  .selected  clav,  silt,  sand,  and  graxel 
compacted  bv  tamping  rollers  to  12-in. 
layers.  About  .5,4(K),(X)0  cn.  yd.  of  this 
m.iterial  xx  ill  be  rixpiired.  On  the  up¬ 
stream  slope  of  tlie  dam  xx  ill  be  placed 

1.50.. 5(X)  cu.  xd.  of  riprap  varying  in 
size  from  1  cu.  yd.  to  spalls  and  small 
rock.  Natix  e  sandstone  of  the  W'asatch 
formation  is  classed  as  being  unsuit¬ 
able  for  riprap,  and  granitic  .Andesite, 
obtained  from  a  site  6.5  miles  northeast 
of  the  dam,  xvill  be  used  in  place  of 
the  sandstone. 

Tims,  into  this  dam  xvill  go  more  than 

26.. 3(X),(XX)  cn.  vd.  of  earth  and  rock.  In 
addition,  approximatelv  7.5.(XX)  cn.  vd. 
of  concrete  xvill  be  used  to  line  tunnels 
and  in  spillxvav  and  control  structures. 

Project  Specifications 

The  spillxvav  xvill  consist  of  an  ap- 
pro.ich  ch.umel,  concrete  crest  struc¬ 
ture.  spillxvav  bridge,  chute,  stilling 
b.isin,  outlet  channel,  and  access  hou.se 
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for  the  drainage  gallerv.  The  spillway 
will  he  1.600  ft.  iong,  with  a  width  at 
the  crest  of  13S  ft.  and  widening  to  195 
ft.  in  the  stilling  basin.  The  channel 
will  widen  to  WK)  ft.  iininediatelv  be¬ 
low  the  stilling  basin.  hdt“\  ation  of  the 
crest  will  be  0, lOS  ft.  abo\e  sea  level. 

Total  excav  ation  on  the  project  will 
approximate  oO.tKiO.OtK)  cn.  v d.  of  earth 
and  rock. 

The  two  tunnels,  each  l.WK)  ft.  in 
length,  which  are  now  being  lined,  are 
desigiu'd  to  serve  the  recpiireinents  of 
the  project  during  both  construction 
ami  final  operation.  The  larger  timnel. 
18-ft.  9-in.  finished  diameter,  will  be 
ntili/.ed  during  constrnction  for  bv- 
passing  flooilvv  aters  of  the  riv  er  in  tlu‘ 
spring  and  earlv  summer  ilnrini'  con¬ 
strnction  work. 


The  outlet  works  will  consist  of  a 
concrete  tower  intake  structure  2S0  ft. 
high  with  diversion  inlet.  Ultimatelv, 
the  tunnel  will  contain  a  llO-in. -di¬ 
ameter  sti*el  pipe;  a  gate  structure  ami 
14-ft. -diameter  concrete-lined  shaft  for 
a  6  bv  13-ft.  fixed  wheel  gate;  ;iccess 
tunnels  and  shaft;  tunnel  aewss  hon.se; 
div  ersion  channel  and  manifold  anchor 
block;  valve  house  for  two  72-in.  ring 
follower  gates;  and  two  72-in.  hollow- 
jet  valves.  3()-in.  pipe  encased  in 
concrete  will  extend  from  the  tunnel 
acve.ss  hou.se  to  the  control  house  for 
;t  3()-in.  ring-follower  gate  and  a  3()-in. 
hollow-jet  valve. 

The  auxiliarv  outlet  works  will  con¬ 
sist  of  a  concrete  intake  structure;  a 
7-ft. -diameter,  concrete-lined  tunnel; 
a  gate  ch.unbcr  for  two  4  bv  4-ft.  g.ites; 


ami  a  6  bv  S-ft.  cH)ncrete-lined  horse¬ 
shoe  tvpe  of  tunnel. 

Huge  Water  Storage  Facility 

When  filled,  the  reserv  oir,  as  yet  nn- 
n.uncd.  will  reach  ;i  v  ertical  height  of 
3SS  ft.  on  the  slope  (»f  the  dam.  It  will 
back  up  water  in  the  canvon  basin  34 
miles,  re;iching  into  ('olorado,  ami  will 
store  1.712,(KH)  acre-ft‘et  of  vv.iter.  The 
Like  will  hav  e  an  area  of  more  th.m  24 
scpiare  miles. 

TIk'  w.iter.shcd  of  the  basin  covers 
approxinuitelv  3.240  scpiare  miles.  1  Iv- 
drogr.iphers  estimate  ;i  maximum  an- 
nu.d  runofl  of  2,2.50.()(H)  acre-fm't  of 
water  flows  in  tlu*  San  Juan  Uiver  at 
the  dam.  From  192S  to  1951  an  aver¬ 
age  annual  flow  of  l,()2(i.,5(K)  acre-feet 
was  recordeil.  'I  he  .umu.il  minimum 


FKKC Al’TIONS:  W  lurfvi'r  ffu-re  was  a  ix>ssibilif>  of  nnks  fallinn  onto  roadways  or  work  areas,  stroiiK  barricades  were  erected  «)n  the  cliffs  to 
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average  drops  to  •326.(KH)  acre-fwt, 
with  some  years  the  flow  diminishing 
to  a  trickle. 

The  rescTvoir  sit(*  is  confined  to  a 
geological  formation  commonly  classi¬ 
fied  as  the  W’asatch  and  consists  of 
alternating  strata  of  sandstone  and 
shale.  The  .Mesaverile  formation,  a 
tnassive  sandstone  stratum  commonly 
found  in  most  of  the  Western  States, 
is  said  to  lie  ahont  .5,(KK)  ft.  below  the 
damsite.  .\  well  drilh'd  a  f<‘W  hundred 
fet-t  westerly  from  the  site  ten  years 
ago  strnc'k  a  daily  flow  of  .5.0(HMKK) 
cn.  ft.  of  gas,  and  is  reported  to  still  be 
a  good  producer. 

Krosion  has  deva'loped  many  can¬ 
yons  and  strange  forms  in  the  sand¬ 
stone  and  shales  existing  thronghont 
these  wc'stern  regions.  Pinon  pine. 


juniper,  and  sagebrush  grow  profusely 
o\  er  the  ridges  and  slopt^s  of  the  lower 
hills  and  yalleys,  while  ponderosa  pine, 
spruee,  and  scrub  oak  grow  in  their 
respectixe  zones  in  the  higher  elexa- 
tions  on  the  slopes  of  the  San  Juan 
.Mountains. 

Project  of  Great  \’alue 

Without  the  completion  of  the  work 
(h'seribed  statisticalh’  in  the  preced¬ 
ing  paragraphs,  the  San  Juan  Riser 
Basin  would  continue  to  be  a  desert 
lantl  existing  between  the  extremes  of 
excess  water  diiring  snow-mt'lting  run- 
ofl  periods  or  cloudbursts  and  drought 
in  the  sinnnu'r  and  autumn.  In  the 
summer,  small  dams  of  brush  and  rock 
haxe  1)1*011  piled  up  in  the  riser  lu‘d  to 
disert  meager  floss  s  of  ss  ater  to  thirsts’ 


ranches  scattered  along  the  canyon 
and  yalley.  Many  gun  fights  and 
deaths  base  resultt'd  from  the  (juarrels 
oser  ss  ater  rights  along  th(*se  Western 
streams.  Esen  today  the  Bureau  of 
Reclamation  has  become  insolsed  in 
a  c-ontrosersy  oser  ssater  rights  and 
stream  disersion.  Near  neighbors 
across  the  continental  diside  in  the 
Rio  (irande  Ris  er  \’alley  —  in  Albmpier- 
(pie  and  other  cities  — base  ssatched 
ens  iously  as  flood  ssaters  from  the  San 
Juan  svatershed  emptied  into  the  C>olo- 
rado  Ris  er  and  Lake  Mead.  Plans  svere 
made  to  dis  ert  a  considerable  (piantity 
of  ssater  through  a  tunnel  to  sandy, 
dry  lands  of  the  Rio  (Grande  \'alley. 
Alarmed  by  these  acts,  ss  hich  might  es¬ 
tablish  legal  precedence,  many  groups 
are  entering  into  programs  of  protest 


against  such  clicersions,  hecause  it  is 
hi'liex  t‘(l  thcv  ma\’  cMiclangor  tlu*  pin  si- 
cal  and  tvonoinic  needs  of  an  e\er- 
inereasing  population  on  the  western 
slopes  of  the  eontinental  divide.  Other 
political  groups  in  New  Mexico  are 
girding  themselves  as  .stronglv  for  a 
battle  which  will,  no  donht,  hi‘  earritnl 
to  the  floors  of  the  legislatic  e  halls  in 
Washington  or  even  to  the  I'nited 
States  Supreme  (’onrt.  Opponents  to 
the  diversion  claim  that  long-reeog- 
nizecl  riparian  rights  of  indixidnals 
and  communities  existing  along  these 
ri\  t‘rs  are  being  disregarded  and  ji“op- 
ardizecl. 

The  relations  of  the  Bnrc*au  of  Hee- 
lamation  with  the  various  groups  of 
the  area  through  the  vears  have  been 
exeellcMit.  Manv  problems  have  nat- 
nrallv  dcweloped.  which  recpiired  pain¬ 
staking  stndv  before  solutions  could  Iw 
found.  Some  groups  have  ever  been 
reach  to  block  anv  nndcTtaking  pro¬ 
posed  tor  general  good.  Such  antago¬ 
nism  nsnallv  sneemnhs  and  is  soon 
forgotten. 

.\long  the*  San  Juan  Hi\er  and  other 
strc'ams  of  the  drainage  basin  little 
settlements  up  to  thrc'c-cpiarters  of  a 
eentnrv  in  age  ha\  e  hc*c'n  built.  Fertile 
ranches  and  pasture  lands  have  been 
clexc'loped.  .\mieable  arrangements 
must  be  made  to  satistv  as  much  as 
jiossible  all  those  aflc'cted  in  land  ae- 
cpiisition  in  arcMS  to  be  flooded.  This 
is  one  of  the  most  serious  problems 
and  all  phases  must  be  elc'ared  before 
work  can  be  eommenet'd.  That  this 
has  been  satisf aetorilv  done  is  a  credit 
to  the  Bureau  of  Beelamation. 

•Another  serious  problem  is  the  re¬ 
moval  of  interuu'uts  from  the*  little 
eenu'teries  where  lo\  ed  one's  are  buried. 
C.’ontraets  are  executed  with  reputable 
undertaking  establishments  to  com¬ 
plete  such  programs  with  e\t‘ry  con¬ 
sideration  for  those  affc'ctc'd.  From  the 
area  to  be  inundated  the  work  thus  far 
has  inelncU'd  exhumation  of  32  bodies 
from  thive  eommunitv  c'cmeteric's  and 
one  familx'  eemc'tc'rx’.  Intermi'iit  in  one* 
cc'inc'terv  dated  back  to  ISTb.  .At  Ifosa, 
a  small,  predominantlv  Spanish  town 
on  the  Ciolorado-New  Mc'xieo  bordi'r. 
near  the  lu'ad  of  the  reserx oir  34  miles 
from  the  dam.  two  cemeteries,  with 
total  burials  of  WK)  during  the  manv 
years  of  its  c'xistenee.  rc'inain  for  re- 
mcnal  and  reburial. 


(^\TK  SHAFT:  The  outlet  Rate  shaft.  14  ft.  in  clianu'ti'r.  reciiiirecl  steel  riiiRs  and  laRKinK 
near  the  surface  to  sii|>|>ort  the  \s  fathered  sandstone. 


Sc'xt'ial  miles  of  the  Denser  and  Ifio 
(hande  Southern  n.urow-gauge  rail¬ 
road  will  be  remosed  and  relocated 
above  rt'servoir  It'vel. 

.Sc'areh  must  be  m.ule  for  ruins,  arti¬ 
facts,  or  other  remains  of  the  prehis¬ 
toric  peoples  w  ho  lived  there  S(K)  or  a 
thousand  or  more  vears  ago.  In  the 
frc'ii/.ied  search  bv  prospectors,  gc'olo- 
gists.  drillers,  and  roadm.ikers  for  na¬ 
tures  hidden  treasures  of  uranium, 
oil,  and  gas.  little  attention  was  given 
to  remains  of  civilizations  that  disap- 
peart'd  centuries  ago.  However,  the 
Bureau  of  Beelamation  works  eloselv 
vv  ith  all  interested  groups  in  the  stndv 
and  pre.serv  ation  of  the  things  which 
contribute  to  our  knowledge'  of  tlic' 
aneic'iit  davs.  In  the'  De'partme'iit  of 
the'  Inte'rior,  capable'  nu'ii  sc'rvc'  to 


make'  or  aid  .ill  .ueh.ie'ologie-.il  inve'sti- 
g.itions  in  are'as  .ifle'cted  bv  .my  pro¬ 
gram  of  the*  De'partme'ut  of  the-  Inte'rior 
or  its  branehe's.  The  Ne'w  Me'xieo  State 
Mirse'iim  of  .Natural  Ilistorv  is  eoopi'i- 
ating  with  the  lfure*au  of  Be'clamation 
.inel  the*  De'partme'ut  of  the*  Inte'rior  in 
the*  stuelv  of  ruins,  hie'roglvphies.  or 
pe'troglvphs  which  mav  be*  innnd.iti'd 
as  the*  wate'is  rise*  in  the*  ne'w  lake*. 

(-’ontrac'tor’s  (,'onstriic‘tion  Program 

('onstruetion  of  .N.tv.ijo  D.uu  is  bc'ing 
pe'iiorme'el  nnelc'i  the*  dire'ction  of  the* 
Burc'au  of  Be'clamation  of  the*  I’nitc'd 
State's  De'partme'ut  of  the*  Inte'rior 
unele*r  a  contract  with  Morrison-Knnel- 
sc'ii  (’ompany,  Ine.,  Ih'nrv  J.  Kaisc'r 
(.'omp.iny,  and  F.  &  S.  (.'ontraeting 
(auupanv.  1  he  prime  contract,  in  the* 
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I  TNNI'!!.:  4  iiiiiiplctccl  si-ction  of  llu-  iiiitli't  tuiiiicl  l(M>kinK  toward  the  eato  chanduT.  Driving  thf  tunnel  was  rapid,  with  work  being 

eoinpleted  in  a  little  over  three  months. 


.imoiint  of  S22,S22.(i24.  was  awanfod 
|uiic  2').  !9.)S,  aiul  prox  iclos  for  ooni- 
plofioii  \l.iroli  Iff.  IfWv). 

I  lu'  work  pi(»ai.im  is  lu'iiia  ac  tixoK 
inaii.i‘4<’(l  1)\'  llio  \loi I isoii-Kiiiulsoii 
(!omp.iii\.  Ini’.,  whoso  hoad  offiit's  aro 
in  lh)iso,  Id.ilio.  Two  ^)-liour  shifts 
ilailx  aro  oriiidino  awa\  in  liiofi  o(‘ai 
t(trnt  o\or\  il.ix  possil)lo  off  (ho  l.7(K) 
oonstrnotion  d.i\s  allottod  for  ooin- 
plotion  of  (lio  oontr.iol.  d.iilv  a\or- 
.»oo  of  inoro  th.in  I'S.tMK)  on.  \cl.  of 
('.nth  .mil  rook  is  lu  ino  whoolod  into 
pl.ioo  and  oomp.iolod. 

On  |nl\  41.  ItrO,  with  approxi- 
in.itoK  2r<  of  tinii'  okipsi'd.  the  hio  jol> 
w.is  ostim.itod  to  ho  vV*  ooin|)lotod. 
To  aicoinplish  this.  o\or\  oporation  is 
pl.tniH'd  wt'll  in  adx.inoo.  1  hat  hano 
of  dirt  mo\  ors  — proper  s.itnr.ition  of 
soil  with  tho  optiinnin  inoistnro  tor 
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pl.iot'inont  — is  aooomplislu'd  hv  ooin- 
inonoin^  tho  wetting  down  of  tho  hor- 
row  aro.ts  from  which  Zone  I  m.iti'i  i.d 
w  ill  1)0  obtained,  as  long  as  six  months 
in  adxanco  of  its  oxcaxation.  Wi'tting 
down  of  fill  in  place  is  rodncod  to  a 
minimum,  .md  nniform  compaction  is 
ro.idilx  oht. lined. 

1  hi'  oxcax.ition  of  tho  throe  classes 
of  m.itorial  is  kept  well  separated  to 
axoid  congestion  of  (sinipmont  in  pits 
.md  on  h.ml  roads.  I  laid  roads  aro 
XX  id(‘  .md  m.iint.iinod  xvith  more  care 
th.m  tho  .ixorago  citx’  stroots.  If  a 
in.ijor  oxc.ix.iting  unit  hro.iks  doxvn. 
tho  ('(piipmont  sorx  ing  it  is  ipiicklx 
shifted  to  other  loc.itions.  If  tho  xx  ht'ols 
.lit'  not  mox  ing.  tlu*  joh  is  idlt'.  Shops 
for  tlio  maintt'iianco  of  tho  contractor’s 
('(piipnu'iit  arc  loiati'd  doxxnstieam 
from  tho  damsito  hot  close  to  tlu'  joh. 


\  corps  of  cap.ihio  iiu'chanics  xvorks 
.ironiul  tho  clock,  if  lu'ct'ssarx .  to  kt't'p 
(ho  ('(piipiiK'iit  going. 

.X.itnral  strt'am  actions  during  high 
xv.itt'i  or  flood  pt'iiods  in  ci'iitiirios  past 
h.ix  o  lu'lpi'd  to  separate  or  cl.issifx'  tho 
difh'K'iit  m.iti'ii.ils  tor  tlu'  dam  in  a 
xv.ix-  th.it  no  modt'in  m.ichint'ix  could 
li.ixe  oipi.ih'd.  .Sxx  irling  h.it  k  t'ddios  of 
tho  rixi'r  li.ixt'  dt'positi'd  ch'.in  hi'ds  of 
idt'allx  gr.idod  Zone  1  mati'ri.il.  Thost' 
hods  x.irx  from  4  to  S  ft.  in  dt'pth.  All 
org.mio  ni.itt'ii.il  has  ht'i'ti  xx.isht'd 
.ixx.ix’.  Ht'loxx  tlu'st'  ht'ds  of  soil  aro 
fonnd  cli'an  dt'posits  of  nniformlx 
gradt'd  rock  .md  sand.  Tho  rock  and 
s.md  for  tho  Zont'  2  and  Zone  4  classes 
.no  oxcax.iti'd  from  tlu'  rixer  ht'd  and. 
hx'  tho  time  tlu'x  aro  pl.ict'd  in  tho  fill 
.iroas  of  tlu*  d.nn.  .irt'  still  thoroiighlx' 
.md  nniformlx  s.itnrati'd  for  snhso- 

SKPTKMBER-tK  TOBKH.  1959 


THE  E.XPLOSIX  ES  E.VCINEEH 


(juent  c't)inpactioii.  It  has  been  re¬ 
ported  bv  obser\  ers  that  nowhere  else 
in  the  I'nited  States  has  as  well  gradetl 
a  deposit  e\  er  been  found. 

Haulage  and  Excavating  Fapiipinent 

Pdeven  TSS24  Euclid  ('arrvalls, 
ecpiipped  with  twin  engines,  “fore  and 
aft,”  and  de\  eloping  a  combined  total 
ot  .570  hp..  pnll  out  of  the  Zone  1  bor¬ 
row  pits  with  2.5  to  SO-cn.  vd.  loads. 
Fonr  T(d2  Euclid  I’nshcats  are  used 
to  hnrrv  their  loading  and  get-awav 
to  the  dam. 

Twelv  e  Euclid  “Bcllvdnmps.”  toting 
np  to  '30  oi.  vd.  each,  work  out  of  the 
Zone  2  and  ^  pits.  With  level  haul 
roads  from  tlu*  loading  unit  no  anxili- 
arv  ('(piipment  is  re(jnired  as  boosters. 

.\  450  Monighan  dragline  with  a 
12.5-ft.  boom  and  a  I7-cn.  vcl.  bucket 


attached  loads  gravel  from  the  river 
bed  to  a  65-cn.  vd.  loading  bin.  The 
bin  is  wnstmcted  with  two  speciallv 
designed  gates  to  prevent  clogging  of 
the  chutes  and  dump,  and  sptvds  loail- 
ing  of  the  big  “Bcllvdnmps"  when  in 
position  under  the  bin  for  their  loads. 
The  .Monighan  was  rated  as  a  9-cn.  v  il. 
unit  when  using  the  lfi5-ft.  IxKvm.  but 
a  40-ft.  section  was  remov  etl  to  enabh* 
the  c'ontractor  to  n.se  the  larger  drag 
bucket.  Lengths  of  haul  range  from 
2,.500  to  O.tKH)  ft.  A  l.irge  Enclitl 
crawler-tvpe  convevor  loader  is  also 
used  to  supplement  the  Monighan  in 
loading  of  material.  This  unit  is  ca¬ 
pable  ot  excav  ating  and  loading  np  to 
1.2(K)  cn.  vd.  per  hour. 

Three  90()-cn.  tt.  (iardiu'i-ncnver 
portable  c'ompressors  snpplv  com¬ 
pressed  air  for  drilling  or  other  nia'ds 


on  the  job.  Fiv  e  S(X)-cu.  ft.  Ingersoll- 
Band  stationarv  compressors  were 
used  for  tunnel  driving.  With  the  tun¬ 
nels  t'omplcteil,  all  drilling  on  the  job 
is  now  done  with  Ingersoll-Band  |ack- 
hamers  using  detachable  bits,  or  with 
fonr  track-mounted  CLirdner-Dcnv  er 
wagon  drills. 

Soil  Caimpaction  Headilv  Attained 

Following  its  placing  in  the  till  of 
the  tlam.  Zone  1  soil  is  blended  or 
intermixed  with  a  tractor-drawn  IS-tt. 
combination  two-gang  disk  iHjnipptnl 
with  '3()-in.  disks  and  a  rear-end 
scraper.  The  ilisks  prov  iih*  a  nnitorm- 
itv  ot  snrtaces  and  intermix  bcton' 
compaction  and  the  scrap«'r  permits 
Icvt'ling  down  ot  anv  high  spots  in 
the  spreatl.  (annpaction  is  obt.iiiU‘d 
through  tlu'  nse  ot  a  Fergnson  .selt- 


\ 


l)I\'KKSI()\  Tl’NNKI,:  ilh  the  exception  of  two  verx  short  sections,  the  nwf  of  the  diversion  tunnel  was  of  such  nature  that  the  installation 

of  roof  bolts,  steel  rihs.  ami  laKKing  was  necessary  for  support. 
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propelled  tamping  roller  consisting  of 
four  rollers  with  each  unit  self-pro¬ 
pelled.  One  operator  c-ontrols  the  ma¬ 
chine.  The  machine  has  a  gross  weight 
of  more  than  1(K),(H)0  lb.  The  rollers 
are  studded  with  typical  "shc*epsfc*et.” 

.\n  Kssick  vibratory  roller  with  thr<*e 
rollers  in  echc'lc.n  is  ntili/(‘d  in  the  com¬ 
paction  of  Zone  2  emhankment  and 
develops  a  high  degrc*e  of  c-oinpaction, 
it  is  reported,  with  a  minimum  of 
|)as.ses. 

Tunnel  Blasting 

In  (iri\  ing  the  outlet  tunnel,  the  con- 
tractor  met  variable  rock  conditions. 
This  situation  necessitatc'd  continual 
changing  of  the  drilling  aTxl  loading 
pattern,  so  no  stand.ird  prc-iednrc*  can 
he  dc'sci  ihed.  1  he  normal  face  in  the 


outlet  tunnel  consisted  of  an  11 -ft. 
Hjs-in. -radius  arch  sc“ction,  and  a  rec¬ 
tangular  sc'ction  of  8  ft.  2  in.  by  23  ft. 
o%  in. 

Drilling  was  done*  from  a  two-(U*ck 
truck-frame  jumbo  on  which  wc*re 
mount(‘d  nine  Cardner-Denver  drifter 
drills.  Model  D-93-lS.\. 

Flach  round  averaged  94  holes,  each 
of  which  was  drilled  9  fet*t  deep  to  ob¬ 
tain  an  adv  ance  of  7  ft.  .\pproximatelv 
200  Ih.  of  a  .scmhgelatin  type  of  dyna¬ 
mite  were  loadt“d  in  c*ach  drill  round. 
This  was  detonated  hv  dc'lav  caps 
using  pc*riods  .No.  1  to  .No.  10.  The 
resulting  powder  factor  was  2.25  of  c'x- 
plosiv  es  per  cu.  yd.  of  blasted  matc'rial. 

Tunnels  Speedily  Completed 

.Approximately  three  months  were 


reejuired  to  complete  the  tunnel  driv¬ 
ing.  Work  was  started  October  20, 
19.58,  and  finishc'd  January  27,  1959. 
No  more  than  the  ordinary  problems 
of  maintenance  were  said  to  hav  e  hem'll 
enctmntered.  With  the  exception  of 
two  viTV  short  rcK'k  sections,  the  di¬ 
version  tunnel  was  continuously  sup¬ 
ported  with  steel  ribs. 

Sinking  the  shaft  for  the  installation 
and  operation  of  the  fixed  vvlu'el  gate 
and  control  shaft  was  expedited  hv 
first  drilling  a  pilot  hole  with  a  rotary 
drilling  rig.  This  was  followed  hv 
reaming  to  36  in.  and,  in  turn,  was 
followed  hv  ring  drilling  and  blasting 
for  the  re(juired  lined  diameter  of  14  ft. 
The  shaft  centered  directly  over  the 
larger  tunnel,  and  rock  broken  in  the 
sinking  fell  to  the  tunnel  invert  from 


AND  COMP  ACTlVti;  Zone  1  arva  of  the  dam  required  appn»\iinatel>  9,.V)0,0<M(  eu.  >d.  of  im|H-r\  ions  soil,  spread  and  compacted 
ill  t>-iii.  lilts.  Compaetion  svas  ohtaiiH'd  hv  a  1(M),0(M1-Ih.  four-unit  Keruuson  self-proiH-lled  tampinii  roller. 
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where  it  was  loaded  into  trucks  and 
transported  to  the  dump.  The  shaft 
is  360  ft.  deep.  Concrete  lining  will 
commence  at  the  bottom  of  the  shaft 
and  will  be  made  in  a  continuous  pour. 

Steel  forms  4S  ft.  in  length  are  being 
used  in  the  lining  of  the  tunnels. 

Concrete  on  the  Navajo  Dam 

Concrete  on  the  Navajo  Dam  is 
being  batclu'd  and  placed  bv  the 
Whittle  ('onstruction  ('ompanv  of 
Dallas,  Texas,  under  a  subcxmtract 
with  the  prime  contractors. 

Placing  of  reinforcing  steel  is  s»ib- 
ixintracted  bv  ().  E.  Salver,  Inc.,  of  l,os 
Angeles. 

Drilling  t)f  grout  holes  and  grouting 
are  subcontracted  bv  tbe  C'annon  Dia¬ 
mond  Drilling  Company  of  Los  An¬ 
geles. 

Aggregates  for  concr(*te  are  ob¬ 
tained  from  beds  adjacent  to  the  dam 
and  art'  processed  through  the  con¬ 
tractor’s  plant,  ('oncrete  is  designed 
for  3,{K)()  p.s.i.  with  a  maximum  of  3-in. 
aggregate  beitig  used.  .\  po/./ulan  ad¬ 
mixture,  approved  bv  the  Bureau  of 
Heclamation,  is  being  used  with  the 
cement  to  provide  additional  work- 
abilitv  and  a  lower  watt'r  content. 
Slump  is  rigidly  controlled  bv  the 
Bureau  of  Bt'clamation  inspectors. 
Two  pumpcrete  units  utili/ing  S-in. 
slick  liiu's  are  maintaitu'd  for  most 
placing  work. 

Approximately  75.(K)()  cu.  vd.  of 
concn'te  will  be  placed  on  the  job. 

Anchor  bars  IM  in.  in  diameter  and 
embedded  S  ft.  into  the  rock  and  .set 
on  5-ft.  centers  will  supply  ajichorage 
for  the  n'ijiforcing  steel  and  concrete 
which  will  be  spread  on  the  spillway 
slope.  This  concrete  will  hav  e  a  mini¬ 
mum  thickness  of  IS  in.  and  will  lie 
on  a  1?*  to  1  slope.  Below  the  spillway 
the  stilling  basin  will  also  be  con¬ 
structed  of  reinforced  concrete. 

.Approximately  t(),(KK)cu.  vd.  of  rock 
remain  to  be  excavatt'd  from  the  spill¬ 
way  chamu'I. 

(fronting  nndt'r  tlu'  dam  and  the 
concrete  cutoff  wall  on  the  axis  is  con¬ 
forming  to  the  usnal  Bureau  of  Ih'cla- 
mation  pattern  of  curtain  grouting. 
I.ow-pressnre  grouting  is  done  through 
2-in. -diameter  holes  drilled  on  10-ft, 
centers  and  up  to  SO  ft.  in  (K'pth.  .After 
the  low-pressnre  grout  cap  has  been 
cxmipleted,  the  high-pressure  grouting 


PILOT  BORK:  Sinking  the  shaft  to  the  gate  chamber  of  the  outlet  tunnel  was  expedited  by 
first  drilling  a  pilot  hole  xxith  a  rotary  drilling  rig.  This  pilot  shaft  ssas  enlarged  to  the  siK'cified 
14-ft.  diameter  hy  ring  drilling  and  blasting. 


will  be  undertaken  through  holes 
drilled  as  de*'p  as  2.50  ft.  Pressures  up 
to  13.5  p.s.i.  hav  e  already  Ihh'u  applietl 
to  the  .substrata.  Observation  is  con¬ 
stant  to  prevent  pressure  uplift  or  dis¬ 
turbance  of  installations  or  formations 
in  geologic  strata. 

Safety  Program 

Excellent  coopi'ration  exists  betvva'en 
the  Bureau  of  Heclamation  and  the 
contractor's  forces  in  observ.mce  of 
fli('  safety  practices  maintained  as  a 
pait  of  all  Becl.imation  projects.  In 
addition  to  the  supervision  by  tbe  proj¬ 
ect  officials,  the  contractor  effects  strict 
observ  ance  of  the  safety  rules  through 
his  own  .safety  department. 

The  contractor’s  major  problem  at 


prv'sent  a|)pe.us  to  be  to  control  the 
speed  at  vv  hich  oper.itors  wish  to  drive 
haulagt'  (‘(juipiiu'iit.  Several  collisions 
h.ive  occurred,  but  fortunately  none 
h.ive  had  fat.il  results.  Discharges  of 
emploves  for  failure  to  cooperate  by 
observing  tin*  rules  regartling  exces¬ 
sive  speed  would  ajipear  to  be  the  only 
ready  solution  to  tlu*  problem,  and 
should  help  to  reduce  accidents. 

One  fat.ilitv  h.is  occurrt'd  on  the  job. 

Employment.  Housing.  .Schooling 

The  prime  contractor  »m  the  Navajo 
Dam  emplovs  RK)  or  mor(‘  nu'ii  and 
vvome?i  in  the  office,  shops,  and  on  the 
two-shift  job  schedule.  The  subcon¬ 
tractors  use  an  additioTial  130  to  1.50 
emploves.  The  Bureau  of  Heclamation 
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has  35  iiifii  in  the  field  and  in  its  offices 
at  Kannin^ton  there  are  17  people. 

.\  c-oinfortahle  barracks  with  rpiar- 
ters  for  56  men  is  located  at  the  dam- 
site  and  the  contractor  also  operates 
an  excellent  nu'ss  hall  for  employees. 
\lorrison-Kmidsen  has  also  estahli.shed 
a  modern  trailer  camp  two  miles  down¬ 
stream  from  the  dam  with  complete 
facilities  for  Ifvl  traih'rs.  The  modern 
trailer  honu*,  attractively  e<jnipp<-d 
with  e\cry  convenience  for  comfort¬ 
able  family  life,  is  a  far  erv  from  the 
old-time  construction  camps  with  "ra^ 
hons(“s’’  and  shacks  honsinn  the  fami¬ 
lies  and  men  following  tin*  constrne- 
tion  jobs  and  tniinels. 

Five  miles  west  of  the  d.imsite  the 
Hnr»‘an  of  Ihrlamation  has  con- 
strncted  15  temporary  houses  for  em¬ 


ployes.  Many  of  the  employes  of  both 
the  Bureau  and  contractor  reside  in 
the  small  towns  of  .\ztec,  Bloomfield, 
or  Blanco,  a  few  miles  from  the  dam, 
and  dri\  e  daily  to  and  from  their  work. 
Kxcellent-snrfaced  roads  reach  from 
the  many  small  towns  of  the  area  to 
the  dam. 

School  hmses  convey  children  from 
the  camps  to  unified  ^rade  and  hit'll 
schools  in  Blanco  and  Bloomfield  dur¬ 
ing  the  school  year.  Heavy  snows  sel¬ 
dom  block  the  roads  and  the  school- 
bus  operation  is  seldom  delayed. 

Project  Personnel 

Supervisory  p«*rsonnel  on  the  job  for 
.Morrison-Kmidsen  are  II.  1).  “Pinkv” 
(iard,  project  manat'er;  M.  L.  Daley, 
project  entiineer;  P.  .\.  C.’ampbell,  of¬ 


fice  manager;  and  Miles  Molesworth, 
safetx'  engineer. 

For  the  Bureau  of  Reclamation, 
Floyd  K.  Dominv,  with  .administra¬ 
tion  offices  in  W'ashington,  D.  (7,  is 
commissioner  of  rt'clamation.  Cirant 
Bloodgood,  assistant  commissioner 
and  chief  engineer,  with  offices  in  Den- 
\er,  (Colorado,  is  in  charge  of  designs 
and  contract  administration. 

The  \a\ajo  reserxoir  projwt  is  in 
the  Bureau  s  Region  -I  with  headijuar- 
ters  in  Salt  Fake  (atv,  ITah.  K.  ().  Lar¬ 
son  is  the  regional  director;  \V.  \V. 
Brenner  is  projivt  construction  engi¬ 
neer;  K.  D.  Henry  is  field  engineer; 
and  J.  D.  Serrv  is  office  engineer.  Fred 
W  ard  is  safetx'  engiiuvr.  Project  head¬ 
quarters  are  located  in  Farmington, 
\ew  Mexico. 


Ml'l.TlIM.ATK  rilM'.S:  Maiiufacturt'r'N  repri-si'iilative  eroctinR  the  144-in.  nniltiplate  pijH's  that  were  installed  helow  the  dam  foundations. 

Sections  of  these  piiH's  were  trucked  in  and  assemhied  at  the  dainsite. 
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The  Institute  of  Makers  of  Explo¬ 
sives  has  prepared  for  users  of  ex¬ 
plosives  the  poster  which  appears 
on  this  page  to  remind  all  who 
handle  blasting  caps  to  keep  them 
in  a  safe  storage  place  where  chil¬ 
dren  cannot  find  them.  The  poster 
urges  users  to  display  it  on  the  mag¬ 
azine  door  where  those  who  have 
access  to  caps  will  see  it. 

Copies  of  the  poster,  in  quantity, 
may  be  obtained  by  writing  to  The 
Explosives  Engineer,  Delaware  Trust 
Building,  Wilmington  99,  Delaware. 


You  may  be  familiar  tailh  the  of  the 

Institute  of  Makers  of  f-tplosives  to  pre>«nt  blast¬ 
ing  cap  accidents  to  children  The  mayor  porium 
of  the  work  of  the  I  M  I.  in  this  campaign  has 
been  devoted  to  carrying  a  warning  to  the  chil¬ 
dren  of  the  dangers  of  these  caps 

While  the  protection  of  the  children  has  always 
been  our  greatest  concern,  the  clippings  shown 
above  disck>se  another  side  of  this  problem 
It  is  obvious  to  all  those  familiar  with  espU>- 
sives  that  if  the  blasting  caps  could  be  kept  out 
of  the  hartds  of  children,  there  would  be  no  acci* 
dents  to  the  youngsters  The  Institute,  for  that 
reason,  has  prepared  a  poster  on  the  reverse  side 
of  this  sheet  to  cauinm  all  users  of  caps  to  take 


care  in  accounting  for  these  detonators  4H  caps 
taken  from  tlir  Maga/inr  should  be  accouuird 
lor  at  the  ead  of  each  day,  and  caps  ia  storage 
kept  under  lock  and  key. 

W’e  feel  sure  we  can  enlist  your  support  in  this 
campaign  to  place  the  piHter  at  a  point  where 
It  will  be  most  likely  to  cauiam  the  users  of 
blasting  caps  to  remember  the  children. 

We  trust  you  will  be  able  to  put  the  poster  (« 
your  magazine  door  or  in  some  other  cemspicuous 
place  where  all  those  who  have  access  to  your 
caps  will  see  it  Certainly  the  explosives  industry 
and  ail  explosives  users  will  do  everything  pos¬ 
sible  to  reduce  the  number  of  these  distressing 


PUBLIC  BBLATIONS  COMMITTBK 

INSTITUTB  OP  MAKBRS  OP  BXPLOSIVBS 


THE  EXPLOSIVES  ENGINEER 


SEPTEMBER-OCTOBER,  laW 


Dynamite 

Sp  eeJs  Drea^in^  Project 

Blasting,  usin^V  lar^e-size  cartridges,  fractures  under¬ 
water  layer  of  limestone  for  easy  lian  dl  in^  ky  dredge 


WiiKN  tlu*  17-toii  (lipjHT  of  the 
(Ircd^t*  Atlantic  was  slvmiecl  hv 
an  iinpcnetiahic  limestone  layer  on  the 
hottom  of  the  I’atnvent  Naval  Air 
Station  seaplane  basin  on  (Chesapeake 
bav  near  HaltimoK*,  Marsland,  the 
Norfolk  Dredilinn  (Companv  turned 
the  problem  o\cr  to  Hnrnbrae,  Ine.,  a 
enstom-dvnamitini'  firm  of  Baltimor<‘. 
'I'he  roek  layer  had  brought  the  dredif*- 
and  its  d2-m.m  tu'w  to  a  eomplete 
halt.  If  the  dr<‘d<4inif  work  were  to  eon- 
tiniu‘  on  seh<‘dnl(‘.  tin*  roek  formation 

•517  \\  >  iivi.ito  Ho.uf 
Liitlicrx  ilii',  M.ir\  l.iiul 


Wll.I.IAM  F.  IIAI.LSTEAI) 

on  the  bottom  of  the  basin  had  to  be 
fraettired  rapidly  and  adi*(|uately. 

The  Test  Blast 

If  the  roek  eould  be  satisfactorily 
broken  without  drillint',  snbstantial 
sa\ini's  in  time  and  cost  would  be 
elf*‘cted.  Jack  I.oizeanx,  president  of 
Burnbrae,  realized.  To  iletermine  tin* 
feasibility  of  fracturinn  the  obstruction 
simply  by  lavini'  heavy  charges  on  it 
b«“neath  11  to  13  ft.  of  water,  Loizeaux 
made  a  .jOO-Ib.  test  shot,  using  Her¬ 
cules fitb  (a‘latiu  Kxtra.  The  result¬ 
ing  .3<)-ft.-diam(‘t(‘r  fracture  revealed 


the  limestone  formation  to  be  some 
2  ft.  thick  and  fairly  easily  broken 
when  sufficient  explosixe  was  laid 
upon  it  and  only  water  for  co\ fr. 

The  job  involved  an  area  approxi¬ 
mately  2(K)  by  4(K)  ft.  and  resolved 
itself  into  a  production  effort.  Bnrn- 
brae.  Inc.,  was  permitti'd  by  .Naval 
autlu)rities  to  import  only  enough 
tlvnamite  to  the  base  for  each  day’s 
blasting.  This  amount  was  brought 
by  water  aboard  a  tugbo.it  from  a 
storage  site  about  b  miles  north  on 
(Chesapeake  Bay’s  western  shore.  I’pon 
being  unloaded  at  Patuxi'iit,  the  e\- 


K  WORK:  Alter  an  oxiH'riincnfal  blast  to  cfetenniiK*  tlu‘  thickness  of  nnk  fonnation.  work  proRressed  rapidly.  The  entire  hlastiiiR  op«-ration 

reqiiirt'd  only  live  workiiiR  days. 
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DYNAMITF-  “NEf'KI.AC'ES":  The  5-in.  by  25-lb.  cartridges  of  Hercules  60‘'<r  Extra  Cielalin 
were  punched  lengthxsise  and  then  strung  on  Friniacord.  Each  blast  consisted  of  two  100-ft. 
necklaces  tied  together  to  make  a  2(M)-ft.-long  line. 


plosive  was  stockpiled  for  the  day  on  a 
ix‘ninsnla  sers  ing  as  a  breakwater  tor 
the  seaplane  base.  Here  the  5-in.  b\ 
2.5-lb.  cartritlges  of  6()'<  Gelatin  Kxtra 
were  .strung  on  l(K)-ft.  lengths  of  rein¬ 
forced  Priinac-ord*  at  inters  als  axfr- 
aging  6!i  ft.  Tlu'se  large  cartridges, 
incidentiv,  were  n(*t  boxed  for  ship- 
mt'nt  but  were  traiisportetl  in  tlu*ir 
sturdx'  2.3(i  cvlindrical  containers. 

Each  cartridge  \\  as  punched  length¬ 
wise  bv  forcing  it  down  upon  a  plat- 
forin-inounted  30-in. -long  punch.  It 
was  then  strung  on  the  Priinacord  and 
secured  at  the  proper  interval  with 
scrap  Priinacord  and  bits  of  rope  held 
in  place  bv  masking  tape. 

Two  of  the.se  l(K)-ft.  “luvklaces”  pia 
shot  were  loaded  into  a  small  outboard- 
pow(*red  barge,  then  laid  o\  erside  end 
to  end  and  tied  together  to  form  a 
2(X)-ft.-long  line.  The  barge  was  posi¬ 
tioned  for  each  loading  bv  reference  to 
two  sets  of  onshore  raiigiug  markers 
at  right  angles  to  each  otlu*r  (see 
sketcii).  Each  2(K)-ft.-long  shot  was 
laid  parallel  to  and  10  ft.  from  the 
preceding  firing. 

Becausi'  of  the  impracticalitv  of 
using  lead  wires,  the  shots  wen' 
detonated  bv  a  pair  of  No.  0  Blasting 
Caips.  each  crimped  to  a  10-ft.  sivtion 
of  safety  fuse  whose  burning  rate  was 
40  sec.  pi'r  ft.  This  double  fuse  was 
tapi'd  to  a  2-tt.  length  of  Priinacord. 

Tlu'  barge  crew  seciin-d  one  end  of 
each  placement  to  a  float  and  returned 
to  the  loading  site  as  the  blasting 
foreman,  in  a  motorboat,  attached  the 
I’rimacDi'd  of  the  fuse  assi'inblv  to  the 
floating  end  of  the  Priinacord  and  ig- 
niti'd  the  double  fuse.  The  burning 
time,  in  excess  of  fixe  minutes,  jiro- 
\  idr'd  ample  oppoi  tniiitv  for  tin*  blaster 
to  retire  to  a  place  of  safety,  for  exi'ii 
if  the  boat's  outboard  failed,  the  blaster 
could  use  the  oars  carried  on  the  boat 
as  an  extra  safi'tv  precaution. 

(^nick.  Efficient  <rrk 

The  blasts,  consisting  of  thirty  .5-in. 
by  2.5-lb.  cartridges  (750  lb.  total), 
di'tonated  instantaneonslv.  There  was 
little  ground  shock  and  no  reported 
damage  to  nearbv  installations.  Sur¬ 
prisingly  few  fish  were  killed,  the 
largest  being  a  9-in.  rock  bass. 

The  entire  blasting  <)peration  re- 

“Ht'ii.  r.  S.  I’.it.  Off.  l)y 
The  Knximi-Hii'kfonl  Coinp.my 


(jiiirixl  only  five  days.  During  the  first 
two  daws,  becan.se  of  xarions  minor 
but  time-c'on.snming  complic.itions, 
only  2.3(K)  lb.  of  dvnamit*'  w»'re  fired. 
On  the  third  dav,  c'onsnmption  went 
to  .5,(KK)  lb.  On  the  foni  tli.  the  blasting 
team  fired  10.1.50  lb.  of  explosive,  and 
on  the  last  d.iv  of  opi'iation.  12.5.50  lb. 
were  placi'd  and  fired.  On  these  List 
two  d.ivs,  with  five  men  on  shore  pre¬ 
paring  charges,  thri'e  men  on  the  barge 
loading,  and  two  men  h.nidling  the 
actual  firing,  the  Bnrnbrae  comp.niy 
was  able  to  place  and  fire  750  lb.  <'\  ei  v 


12  minutes  during  working  hours. 

Tlu're  was  no  rock  fl\  whatexer. 
Fractnring  xvas  comjilete.  thus  prox  ing 
the  practicability  of  large  shots  simplx 
l.iid  on  nnderxx .iter  rock  l.ixers.  It  can¬ 
not  be  determined  from  this  p.irtie- 
nlar  project,  of  course,  the  niaximnm 
rock-1. ixer  tliiikness  that  can  be  s.itis- 
f.ictorilx  fr.ictnred  in  this  m.inner.  But 
the  snciessfnl  completion  of  the  proj¬ 
ect  did  proxe  it  to  be  another  inst.inee 
where  expertlx  and  im.igin.itixi'lv 
h. nulled  explosixes  .iieomplished  xxhat 


i-onx ('iitional  methods  eonld  not. 


XV()KKIN(i  FI. .AN:  .A  well-thought-out  plan  of  all  phases  of  the  preparation  and  hlastiiiK  details 
eontrihuted  to  the  effieiency  of  the  operation. 
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(.()N('IU!  TK  I’lKHS;  Tall  stilts  «»f  prcstrcssod  concrete  match  the  Italian  cedars  in  this  deliKhtIul  stretch  of  the  Autostrada. 
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Hi^Kway  or  tlie  Sun  — 
First  Ital  ian  Sup  er  Ki^h  way 

iNlodeleJ  <»n  American  turnpikes,  Autitstrada  del  Sole  is  inspected  l»y 


mem  Iters  4»f  Am 


AiiuTicaii  Bridge,  Tunnel  6; 

1  Turnpike  Association,  at  its  animal 
coioention  in  Hichmond,  Virginia,  in 
Oetoln-r,  195S,  swined  to  Be  an  alive, 
\  iBrant,  .md  eager  group,  partienlarlv 
ior  aBont  (iO  ot  tliose  in  attendance 
who  wfie  starting  a  trip  to  Knrope  at 
the  close  of  the  meeting. 

The  meeting  was  a  three-dav  aflair 
topped  ofl  with  a  talk  Bv  (hwaTiior 
Almond  ot  \'irginia.  It  was  tlu*  writer's 
pItMsant  pri\il(‘ge  to  Be  incliuh'd  in 

"lliTciilos  I’owilcr  (a)ini).in> 

Joplin,  Missouri 


rican  liridjVe,  I  unnel  6c  I  ut 

FARRELL  C:AS  l  ELLA.M  ” 

the  trip,  w  Inch  w  as  made  at  the  in\  i- 
tation  of  the  Italian  “Autostrada,"  or 
turnpike,  group,  w  hich  had  spent  time 
in  America  stndving  plans,  specifica¬ 
tions,  ami  methods  of  operation  of  turn¬ 
pikes  here.  Represented  in  the  Aiikt- 
ican  (h'legation  on  the  trip  were  mem- 
Bers  of  turnpike  groups  from  New 
York.  New  Ji'isev.  IVnns\  K  ania,  Illi¬ 
nois,  .Michigan,  .Marvland.  and  Kansas. 
The  group  took  oil  on  a  chartereil  Pan 
.Vnu'i  ican  plane  at  Hichmond,  \’irginia. 
Stops  were  m.ide  at  (hinder,  N’ew- 
tonndland.  and  Shannon  .\irport  in 


pine  Assnciatinn 


Ireland.  Before  arri\  ing  at  its  destina¬ 
tion  at  (hnnpiano  .\irport  in  Home. 

450-Mile  Highway 

rhe  Italians  pro\ed  to  Be  gracious 
hosts,  giNing  the  .\inerican  \isitors  a 
falmlons  rivi'ption  and  Bampiet  in 
Home  at  the  Hotel  Kxcelsior,  ami  a 
dinner  at  Oaserta  at  the  south  end 
of  th(‘  Italian  .\ntostrad.i.  and  one  at 
Parma.  .\  portion  ot  the  It.ili.ni  group 
then  .iccompanii'd  ns  to  .Milan,  tlu‘ 
northi'in  terminns  ot  the  It.ili.ni  “Hoad 
of  the  Sim."  'Hu*  tot.il  mileage  of 


\'IAI)l’(.'T  (.'ONSTKl'C’TION:  A  seclion  of  the  Aiilostradu  del  Sole  involving  the  eonstriietion  of  a  \iadiiet  near  Florence.  The  highway  has 


lH*en  mil  on  oserpasses  across  all  intersecting  mads.  In  the  .Milan- Florence  section.  2.‘I1  overbridges  and  underpasses  are  planned. 
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M  VUIN'KI.I.A  \  lADl't;'!':  A  cli’lail  of  flu-  Muriiu'llu  viaduct  irmf  Florence.  Partly  because  of 
tlie  lack  of  steel,  prestressed  concrete  was  used  in  bridges  and  viaducts. 


flic  tirw  10.1(1,  \vlu“ii  compli'tfcl  Itom 
.Najilcs  to  Milan,  will  lu'  o\  or  4o()  iiiilcs 
.itul  the  total  ((tst  is  (‘stiin.itcd  to  1h‘ 
over  SKKI  iiiillioii,  wliitli  is  hciiin  li- 
iiaiiiaal  51 '  f  l)\  th(‘  Itali.iti  (a)\  crtiiiH'iit 
.01(1  W' ,  1)V  priv  ate  iiivestors.  It  was 
siopiisiiio  to  learn  tli.it  ol  all  tiu*  par¬ 
cels  ol  land  pnreli.ised  lor  this  lujf 
niidert.ilsitii',  tiot  oiu'  h'oal  aetioti  has 
l)('(‘ti  instituted  tor  niuh'rv  aln.ition  ol 
rioht-ol-wav. 

I  he  Aineriean  ijronp  w  hile  in  ItaK 
tr.iveled  in  two  vcia  tnoderti  hoses 
.nut  ('aeh  hns  h.ut  an  It.iliati  hostess. 
The  travel  route  took  ns  Iroin  Hotne 
to  (aiserta,  to  I’oinpeii,  and  to  Naples. 
W'l'  fontid  .1  short  toll  ro.ul  Irom  Pom¬ 
peii  to  .N'.iples,  'I'he  uronp  tirok  a  side 
trip  to  (^apri,  hack  to  home,  helore  tlu* 
trip  st.nted,  an  andienee  with  Pope 
Pins  .\ll  h.id  been  sehednled  hot  lu* 
died  jnst  .i  short  tinu*  helore  onr  arriv  .il. 
We  then  drove'  to  .Assisi,  Pernpa. 
Plorenee.  Holouna.  P.irma,  Milan.  .i 
side  trip  to  l.aki'  Stressa  in  northern 
It.ilv,  (u'lio.i,  S.m  hemo.  and  Monaco. 


We  hoarded  a  train  trom  Nice  to  Paris, 
and  here  the  i;ronp  spent  tour  davs. 

.Auto  TralKc  in  Sliarp  Uisc 

linndreds  of  modern  apartment 
hnildini's  are  tjoin^  np  in  the  cities  that 
we  V  isiti'd.  .A  32-.storv  hnildin^  is  heiim 
completed  in  .Mil.m,  and  twice  as  manv 
antomohih's  are  nmnint'  todav  com¬ 
pared  to  fonr  vears  aifo.  .Alon^  vvitli 
this,  one  sees  in  tlu*  south  oven  pulling 
wooden  plows,  hii'hwav  pedestrians 
c.irrv  ini'  haskt'ts  on  their  lieads.  donkev 
carts,  hicvcles,  motorcvcles,  and  scoot- 
I'rs.  th('  small  native  cars,  and  a  few 
.American-made  cars.  Italian  trucks 
are  larne  and  most  of  their  transports 
operatt'  in  t.mdem,  and  considerahle 
freight  goes  ovi'r  the  highwavs  in 
largt'  trucks.  One  sees  very  old  street 
cars,  very  modern  hnses;  in  the  cities 
very  narrow  col)hIestone  strt'i'ts  in 
some  sections;  and  in  the  opt'ii  country 
very  modern  highwavs.  The  amazing 
thing  ahont  drivers  of  antomohih's  is 
that  in  the  course  of  a  d.iv's  driving 


one  .st*t*s  many  near-rnisses.  The  roads 
are  not  made  for  any  one  type  of  ve- 
hicle  and  witli  all  the  prev  iously  men- 
tioiu'd  conveyances  on  the  roads  you 
can  imagine  the  situations  which  arise. 
.Also,  and  this  is  very  puzzling,  kiunv- 
ing  the  Latin  temperament  and  volu- 
hilitv,  and  the  amount  of  traffic  and 
near-misses,  it  is  amazing  how  calm 
all  pi'ople  are  in  what  often  seemed 
to  us  a  dangerously  close  traffic  situa¬ 
tion.  The  drivers  .seemed  to  handle 
their  vehicles  much  as  a  youngster 
would  react  to  his  first  toy. 

The  absence  of  chuck  holes  and  road 
failures  on  existing  roads  was  an  every¬ 
day  topic  of  conversation  among  the 
members  of  the  touring  group.  The 
relative  absence  of  freezing  and  thaw¬ 
ing  cveh's  ev  idt'iitly  had  a  great  hear¬ 
ing  on  the  stability  of  the  roads. 

Kight-of-way  97  Feet 

The  width  of  tlu*  c-ompleted  road¬ 
way  will  lu*  24  meters,  with  two  road¬ 
ways  each  7.5  meters  wide.  These  will 
h(‘  hordt'it'd  on  the  outside  by  a  3- 
meter-wide  paved  .shoulder  and  di- 
V  iih'd  by  a  S-meter-wide  medial  strip 
on  which  will  he  planted  grass,  flowers, 
and  shrubs.  The  shoulder  .strip  will 
he  for  slow  traffic  and  disabled  vehi¬ 
cles.  Total  right-of-way  width  is  97  ft., 
which  leaves  very  little  distance  from 
fenct*  side  of  the  road  shoulder  to  the 
fence.  The  nci'd  of  land  to  raise  crops, 
especially  in  the  fertile  plains  region, 
makes  it  impr'rative  that  none  of  the 
valuable  land  is  wasted. 

.American  turnpike  roads  are  simi- 
huly  construett'd,  ;md  a  comparison 
of  the  Kansas  Turnpike  and  the  Italian 
Autostrada  will  show  their  similarities 
and  differences. 

The  Kansas  Turnpike  is  built  of  con¬ 
crete  pav  ement  on  the  ('astern  section 
and  asphalt  hot  mix  on  the  big  end  of 
the  vva'stern  si'ction. 

Kach  p.ivement  is  24  ft.  wide  with 
a  10-ft.  asphalt-paved  shoulder.  The 
inside  shoulder  is  4-ft.  asphalt  paved. 
The  nu'dial  strip  is  12  ft.  wide  and  the 
distanct*  from  the  end  of  the  outside 
shouldt'r  to  the  fence  line  is  95  ft.  In 
Kansas  the  medial  strip  is  concavt*,  and 
on  the  Italian  road  tlu*  strip  will  be 
convex  or  built  up. 

Hot-mix  laving  machiiu's  are  u.sed 
in  laving  the  a.sphalt  but  a  notable 
differt'iict'  in  operations  is  the  side 
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U'IDE  SIIOri.DKKS:  The  Italiiin  hiithwav  has  a  much  narrower  riKht-of-Ha>  lhan  most  Ameriean  turnpikes,  hot  the  shoulders  are  wider 

to  aeeoinmodate  slow-inoviiiK  vehicles. 


SECTION  OK  N \l’l.ES-(!AI’l’\  ROAD:  A  gratinK  in  the  medial  strip.  Shrubs,  flowers,  and  grass  will  be  planted  in  the  strip, 

meters  wide  and  slightly  convex. 
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A-C \SI''.HT\  SK(;ri<)\:  Strt'tfhiiiK  friim  Milan  to  Naples,  almost  the  lenctli  of  the  Italian  boot,  the  ness  sii|HThiKhsvay  shortens  the 

pres  ions  n»acl  distance  In'tss  een  those  tsso  cities  hs  70  miles. 
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(Jump  of  the  mix  into  the  machine. 

Oil  our  tour,  we  found  bridges  under 
constriietion  and  road  construetion 
well  under  wav  lietween  CJaserta  and 
•Vajiles  and  Bologna  and  Milan.  Most 
of  the  work  was  going  on  in  the  plains 
area  of  Italy  in  the  already  mentioned 
regions,  and  it  was  indeed  a  surprise 
to  .see  sueh  long  stretehes  of  flat  cxiuu- 
try.  Bridges  are  being  built  of  pre- 
str(*ssed  eonereft*  and  oserpasses  are 
now  being  built  of  areb  design  and 
only  (“iid-supported  after  a  start  with 
os  erpasses  built  with  middle  supports. 
Brestressed  eonerete  reipiires  less  steel 
reiiiforeing  to  gi\e  retpiired  strength 
and  the  lack  of  ste(‘l  in  Italy  is  a  .serious 
problem.  The  highway  eros.ses  the  .Xp- 
penine  .Mountains  betwi'en  Farina  and 
Klorenee  and  road  eonstruetion  in  this 
rugged  terrain  will  re<piire  heasy  e\- 
ea\ating  and  tunneling. 


6  Miles  of  Tunnel  in  .\piK‘nines 

Apiiroximately  6  miles  of  tunnel  will 
be  built  in  the  Farma-Florence  region. 
Construction  in  the  mountainous  area 
was  just  getting  started  and  very  little 
work  had  been  done  from  Florence 
to  Borne  and  Caserta.  The  c-ompletion 
date  of  this  road  will  be  around  tbe 
middle  of  19fi0.  .\n  enormous  amount 
of  manual  labor  was  used;  for  every 
operator  of  a  maehine  there  are  fivt' 
manual  laborers.  Because  of  the  low 
labor  rate  presailing,  however,  the 
end  cost  of  any  gi\en  stretch  of  road 
on  the  .Xutostrada  is  close  to  that  of  a 
similar  stretch  of  road  here. 

The  base  materials  there  were 
blasted  from  nearby  (piarries,  hauled 
in  modiTii  h(‘a\  y  trucks,  dumped,  and 
then  hand  placed,  .\fter  this  was  done, 
fine  material  carried  in  baskets  was 
poured  user  tlu*  hand-placed  stones 


to  fill  the  soids.  In  the  south  the 
stone  for  sub-base  was  15  to  30  lb., 
hand  filaced  to  a  thickness  of  10  in. 
Then  fine  aggregate  was  hand  placed 
to  fill  voids,  then  another  5  in.  of 
crushed  stone  was  laid  on  and  c-om- 
pacted.  This  was  tojijyed  with  a  4  to 
5-in.  hot  mix.  In  the  north  the  sub¬ 
base  was  3-in.  minus  material;  in  the 
Farma-.Milan  region  it  consisted  of 
river  material  and  was  laid  10  in. 
thick.  Then  a  material  2  in.  minus  was 
laid  S  in.  thick  and  rolled,  then  topjied 
with  5-in.  hot  mix.  In  the  south,  steam- 
operated  rollers  were  used  for  t'oni- 
paction.  In  the  north,  gasoline-  and 
diesel-motorized  ecpiijmient  was  much 
more  prevalent  and  all  eipiipment  in 
use  was  much  more  modern. 


Many  Contractors  Participate 
The  jobs  being  let  in  slightly  over 


?»-mile  sections  for  each  contract  meant 
that  man\'  more  contractors  pi'rform 
tlie  work  than  in  a  comparable  ItMiifth 
of  road  in  America.  Kneineerin>4  check- 
ini'  stations  are  established  alona  the 
route,  much  as  in  this  coimtr\.  to 
check  materials  and  supplies,  and  to 
make  sure  construction  practices  com¬ 
ply  with  specifications.  .\s  miaht  he 
expected,  on  many  small  sections  of 
the  .Autostrada,  it  has  been  necess.ir\ 
for  the  sponsors  to  remo\e  contr.ictors 
tor  yarious  reasons.  In  the  north.  w<‘ 
not(‘d  methods  .md  e({nij)nu‘nt  much 
adyanced.  There,  a  snhstantial  (jiian- 
fity  of  aaarc'gate  w.is  heina  oht.iined 
from  riser  beds  b\  modern  (‘<|nipment, 
and  nmnerons  hot-mi\  plants  of  .ibont 
SO-ton-per-hom  cap.icits  were  in  oper.i- 
tion.  Shos  els.  draa  lines,  do/ers,  scoops, 
hanlin^  ecpiipment,  hot-mi\  spre.ulers. 
hot-mi\  plants,  and  other  lu'aw  ecpiip- 
ment  were  in  esidencc*.  with  the  size 
and  capacits  of  most  of  this  (Hjiiipmeiit 
smallcT  than  the  .American  conntc'rp.irt. 
•Some  American  e<|nipm(‘nt  w.is  in  use. 

(.'nished-stone  plants  ar*'  of  sm.dl 
capacity  and  wIumi  added  production 
is  needed,  another  plant  is  set  np  alona- 
side  an  existina  plant.  Drillini'  and 
blastina  methods  are  comp.nabh-  to 
those  in  use  in  .America  twent\-fi\»' 
\ears  .mo,  with  jackhammers  mnch  in 
es  idence.  Bulk  <‘xplosi\c's  are  in  I'en- 
eral  nse,  with  little  choice  of  arades. 
Flastic-insnlated  electric  bl.istini'  caps 
are  used,  but  no  short-period  delas 
electric  caps  that  were  (K*\eloped  in 
the  last  ft'w  years  were  in  esidence. 

Italy  as  a  whole  is  very  poor  in 
natnr.il  resources  snch  as  coal,  iron, 
oil,  and  mc'tals,  which  make  for  indus¬ 
trial  strenath.  hot  dot's  h.ive  electrical 
eneri'y  derived  from  water  povvt'i. 
(Tnshini'  plants  ^t'nt'r.illv  were  oper- 
att'd  by  electricity. 

The  writt'r  bail  the  experience  of 
taking  a  modern  train  from  Home  to 
(hialdo  Tadino  to  the  north  about  125 
miles.  The  trip  was  made  in  two  hours 
and  40  minntt's  in  a  diesel  electric 
train  comparina  favorably  with  onr 
trains.  No  dining  serv  ice.  hovv  ev  t'r,  was 
availabli'  on  the  train.  I  had  a  long  con- 
versation  with  two  men  on  this  train, 
one  of  vv  horn  had  been  a  prisoner  of 
war  in  Texas,  and  the  other  .m  Itah'.m 
contractor.  .A  surprising  number  of 
people  can  speak  broken  Knglish  in 
this  amiitry.  They  admire  and  are 


I.KOITKI)  IIICOn^'.AY:  This  section  ne.-ir  Naples  was  one  of  the  first  coinpletecl.  The  entire 
Autostrada  is  e\|H‘cted  to  Ire  finished  by  June  .40,  llMiO. 


eager  to  t.ike  np  .American  methods 
aiul  many  of  them  hav  e  relativos  s(*me- 
where  in  America. 

(he.it  changes  hav  e  occurred  in  this 
conntrv  since  the  war.  .Although  w.ir 
scars  on  cities  and  towns  are  still  mnch 
in  evidence.  .i  notict'able  awakening 
can  be  attributed  largely  to  American 
influenc'c  and  help.  The  mixture  of  the 
old  and  till'  new  is  in  ev  idence  ev  i'rv- 
where  one  goes. 

Service  Areas  Planned 

Service  areas  with  gasoline  stations 
and  restaur.mts  w  ill  lie  built  on  e.ich 
side  of  the  Autostrada,  and  each  serv  ¬ 
ice*  area  vv  ill  be  accessible  only  to  trav¬ 
elers  on  the  side  of  the  road  they  are 


tr.ivi'ling  on.  Toll  st.itions,  commuui- 
c.itions,  and  p.ilrolling  will  be  very 
similar  to  wh.it  we  see  on  toll  roads  in 
flu's  country. 

W  hen  eompleted,  the  “Ho.id  of  fhe 
Sun.  ’one  of  the  most  ambitious  single¬ 
road  progr.uns  ever  attempted  any¬ 
where,  will  traverse  some  of  fhe  most 
beautiful  scenery  and  historical  regions 
on  earth.  The  route  will  shorten  the 
distance  from  Naples  to  .Milan  bv  70 
miles.  It  is  estimated  that  vehicle  reg¬ 
istration  will  again  double  in  another 
fiv  e  years,  and  the  sponsors  of  this  giant 
undertaking  are  facing  a  tremendous 
ch.illenge  iu  their  effort  to  provide 
moih'ru  lughw.ivs  for  this  anfiiipated 
increase  iu  v  ehicul.ir  traffic. 
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Rescue  A  Town 


Explosives 

water*  threatened  life  and  destroyed  property  in  !^lead  ville, 
l^ennsyl vania,  until  the  shillful  use  of  explosives  dispersed 
iee  floes  to  relieve  the  pent«up  water 

HOBKHT  in  .MKM  ” 

at  Sliaroii,  IVimsvlvaiiia,\vas  $4,9(K),()0()  Thfre  art*  no  flood-control  projt*cts 

and  StXKMKK)  lor  New  (iastlt*.  Both  in  that  area.  The  New  Ken.sin^ton 

coininnniti(*s  are  located  (*n  the  She-  .ire.i  was  reportetl  to  have  sullered 

naiiifo  Hiver.  .Xrinv  Knuineers  stated  S2,070,(KK)  damages  from  the  Alle- 

that  a  proposed  Sheiianno  res(*r\()ir  ehenv  Hivfr.  1  lie  Kneiiieers  placetl 

would  liave  prevented  most  of  the  the  damaije  in  Pittshnri'h  and  immedi- 

d. linage  enconntt'red  in  tlie  an‘a.  .ite  \  icinitv  at  $2,SfiO.(KM). 

Damage  at  Meadv  ille,  Pennsv  l\ ania.  'I'lie  manner  in  which  the  Meadv  ille 
whicli  was  flooded  h\  French  (,'reek.  .irea  foneht  tlie  flood  w. iters  and  ice 

w  as  i-stimated  at  mort*  than  S'TtMHI.tKK).  jams  w  itli  explosives  is  a  storv  of  conr- 


Dt  HIM.  the  19.58-.59  winter  season, 
floods  in  western  I’ennsv  Iv  ania 
eansed  damai'es  totaling  an  estimated 
$82  million.  Fn'4i?ie<*rs  report«*d  i-xist- 
inn  llood-eontrol  measures  prevented 
an  additional  $79  million  damage.  It 
was  fnrther  estimali-d  that  the  d.nnai'e 

•22(1  (^  nlr.il  .Xvcime 
I )iiiikirk.  Nrvv  Viiik 


as^t*  ami  c(M)pfrati()ii  — cooperation  be¬ 
tween  ('itv.  State,  and  Federal  units. 

The  Floods  Came 

It  was  \\’ednesdav.  Jannarv  21.  1959. 
that  the  waters  came  to  Meads  ille. 
They  came  suddenly  and  caught  tlu* 
town  unawares.  The  waters  rost*  to  a 
reeord  lesel  and  wIumi  they  recedt'd 
the  damages  reached  millions  of  d(d- 
lars.  Thousands  were  homeless  and 
nnconnted  others  had  been  adversely 
aflected. 

I’nfortnnately,  tlu're  was  to  he  no 
cpiick  recovery  for  Meadv  ille,  for  there 
w  as  a  thaw  ,  tluMi  a  cold  snap,  and  the 
water  oyerllowing  the  hanks  of  French 
(!r(‘t“k  began  to  freeze.  Layer  upon 
layer  of  ice  colh*ctetl  on  the  creek, 
which  nms  through  the  town,  to  a 
thickness  of  h  to  S  It.  (.'ompletelv 
blocked  In  a  2-mile  ice  jam  near  (au  h- 
ranton,  10  miles  sooth  of  Meadville, 
and  anotlu'r  2'i-mile  jam  extending 
from  the  southern  city  limits,  the 
waters  of  French  Creek  began  to  ris«‘ 
again,  bringing  new  flood  threats  to 
the  already  water-logged  city. 

Stnhhornlv.  tin*  vv.iter  held  at  about 
1  ft.  below  flood  level.  Meadv  ilh*  resi¬ 
dents  held  their  brt'ath  for  tear  th.it  .i 
thaw  or  a  heav v  rain  would  again  se  ml 
the  water  rushing  through  the  town  to 
cause  more  chaos  and  destrnction. 

The  situation  was  mip.n  .illeled  in 
the  history  of  Meadv  ille.  ( iiv  ili.m  con¬ 
tractors  first  tried  to  bri'ak  the  j.ims 
with  small  ch.irges  of  dvnamite  .md 
sncct'eded  in  clearing  a  jiortion  of 
French  (aeek.  hot  were  nn.ible  to  cojic 
vv  ith  the  job  because  of  its  magnitude. 
Hi'sponsible  citv  otfic  i.ils  beg.in  to  re.il- 
ize  th.it  onlv  extraordin.irv  measures 
conld  relieve  the  threat  of  dis.istroifs 
floods. 

Ilimdreds  of  piTsons  who  h.id 
moved  back  into  their  flood-d.imaged 
homes  in  Meadville's  fifth  ward  vveiV 
preparing  to  vacate  again  if  the  emer¬ 
gency  sirens  should  signal  a  sieond 
flood.  Many  other  f.imilies  wen*  still 
being  slu'lteretl  in  tlu'  junior  High 
School  building.  The  bed  (aoss  was  in 
.iction  in  this  I’ennsv  Iv  .mi.i  city  of 
2.5.(HK). 

.\fter  a  hurried  conference  between 
(.'itv.  State,  and  FetU'ral  ('fficials,  a  six- 
man  demolition  team  headed  bv  Lt. 
Hav  inond  Mav  .  jr..  from  “H"  (aimp.mv  . 
19th  Engineer  B.ittalion,  Fort  (ieorgi* 


IIKI.P  KV  AIK:  .\n  .\nn>  KiiKiiu't'r  dt'inolition  ItMiii  was  Hovsii  to  tlu*  stricki'n  area  hs  Anns 
hflieopter.  1  lie  helifopler  vs  as  also  iiso<|  to  place  some  of  the  explosive  eharues  on  the  larue 
ice  Hoes  and  masses  of  floatiiiK  ice  and  dehris. 


(i.  Meade.  M.irvland.  vv.is  flown  into 
the  stricken  citv  by  helicopter.  An 
emergency  meiditig  vv.is  i.illed  .it  the 
I’ennsv  lv  .mi.i  llighvv  .iy  Department 
office  to  t.ike  steps  for  necess  irv  high- 
vv.iv  closings,  stemming  from  tin*  dem¬ 
olition  work. 

Experimental  Blasting 

After  ex|)ei  imeiit.il  ellorts.  the  Armv 
men  disioveretl  .i  vv  .iv  to  bie.ik  the  ii  e, 
but  their  |)rogiess  vv.is  .igoni/inglv 
slow  in  rel.ition  to  tiu'  tot.il  .imoimt  to 
be  cle.ired.  I'lie  .ix  hung  over  Mead¬ 
ville  as  new  floods  thre.itened.  On 
j.imi.irv  >9.  twentv-five  more  men  from 
“C  Comp.inv  of  the  19th  Engineer 
B.itt.ilion  .irrived  .it  M*-adville  .md 
were  reinforced  bv  twentv-five  more 
the  following  d.iv.  Work  on  "Oper.i- 
tion  lie  (irnsher  beg.in  in  e.iinest 
under  the  lommand  of  the  .\XI  C.  S 
Armv  (,'orps. 

\rmv  te.ims  engaged  in  the  o|ier- 
.ition  were  le, lining  the  h.iril  w.iv. 
While  tr.iined  in  the  science  .ind  em- 
plov  nient  of  explosives.  Armv  f  'ngi- 
neers  do  not  receive  specific  sihooling 
in  demolition  of  ice  barriers. 

T.NT  in  1-lb.  blocks  vv.is  the  explo¬ 
sive  si'lected  for  use.  .\  series  of  Hi-lb. 
ch.irges  vv.is  used  in  most  of  thi“  clear¬ 
ing.  Some  sm.ill  S-lb.  and  some  l.irgi'r 
ch.irges.  approxim.iti'lv  12  lb.,  were 
.ilso  used.  A  rough  estim.ite  show  s  th.it 


1  lb.  of  TN'r  |)er  15  in.  vd.  of  iie  vv.is 
used. 

In  he.iv  V  iie.  the  river  vv.iter  ai  ted 
.IS  .1  t. imping  agent  for  the  explosives 
used.  ( )n  thin  ii  e.  in  the  v  icinitv  of  S  in. 
thiik.  .1  pressme  ch.irge  vv.is  used  on 
top  of  the  ice,  vv  ith  no  t. imping.  I’rini.i- 
i'ord“  deton. iting  fns<‘  vv.is  used  to  tie 
the  bloiks  of  'INI'  together.  It  vv.is 
strung  to  the  shore  where  one  regnl.ir 
bl.isting  i-.ip  .md  fuse  vv.is  used  to  det¬ 
on. ite  all  ih.irges  in  the  series. 

Working  ten  horn  s  .i  d.iv  in  the  bitter 
I'old.  the  I'.ngineers  i  rossed  .ind  re¬ 
crossed  the  tie. ii  herons  ii  e.  l  arrving 
bundles  of  the  explosive.  \t  the  s.ime 
time.  Ilo. iting  iie  bl.isted  .ivv.iv  from 
th(‘  j.ims  h.id  to  be  disposed  of  .is  it 
drifted  downstream.  In  freezing  tem- 
per.itnres  it  h.id  a  tcndeni  v  to  lollect 
.md  form  new  obsti  nctions. 

11-211)  heliiopters  were  used  to 
pi. lie  19-lb.  i  h.irges  of  1X1'  on  l.irge 
ii'c  floes  and  ni.isscs  of  llo.iting  iie  and 
debris  .is  thev  st.irted  dovvnstre.ini. 
Doing  mill  h  of  this  work  vv  .is  the  team 
of  (Jhief  W. in. lilt  ()lficei  Lee  ll.irtholo- 
inevv  ,  w  ho  |)iloted  the  “ihopper."  and 
Lt.  \dri.in  1).  Atkins,  who  plaied  and 
deton. ited  these  ch.irges.  'riianks  to 
their  often  lieroii-  efforts,  blasting  by 
demolition  crew  s  working  on  the  in.iiii 
j.ims  conld  continne. 

°K.  n.  L.  .S.  I’.it.  oil  l.v 
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The  main  packs  were  blasted  away 
l)V  cutting  18  l)v  18-in.  holt*s  in  the  ic-e 
with  one-man,  gasoline-operated  chain 
saws.  Three  to  15  charge's  of  varying 
sizes  were  planted  across  the  ice  in  one 
of  four  patterns,  (h'pending  npeen  the 
formation  of  the  jam.  Tlie  TNT  was 
de'tonated  hv  Primaceerd,  which  was 
wrapped  around  the  cliarges  and 
strung  across  the  ice  to  the  firing  point. 
A  regular  blasting  cap  and  safety  fuse 
was  tlu'i)  attached. 

Blasting  Patterns 

One  blasting  pattern  se'h'cted  was  to 
place  thr('('  8-lh.  charges  of  TNT 
(‘(|nalls  spaced  across  h'rench  (>r<H‘k 
and  80  ft.  from  the  open  <‘dge  of  the 
ic-e.  'Phis  nu'thod  was  used  when  th«‘ 
thickness  of  the  ice  was  uniform 
thronghont  the  area  to  Ix'  remosed. 

For  the  second  blasting  pattern,  two 
8-II).  charges  w»‘re  placed  SO  ft.  from 
tlu*  open  ('iid  of  the  creek.  A  single 
8-11).  charge  was  placed  150  ft.  from 
the  shelf  edge,  forming  a  \’-sh.iped 
pattern  with  the  other  two.  The  two 
iharg«‘s  were  fir*‘d  simnltaneonslv  to 
shatter  the  ice  formation,  followed, 
aftr'i  .1  .^O-sec.  (h'lav,  hv  the  single 
ch.nge  to  create  a  pushing  forc«‘  to 
most'  tlu'  ic«'  downstream. 

Another  method  was  to  «‘<|nallv 
sp.ice  three  8-!l).  ch.irges  80  ft.  from 
tli('  shell  edge  and  a  sr'conil  line  of 
ch.nges  I. 50*  ft.  from  the  shelf  »'dgi'. 


The  stx-ond  line  of  charges  was  fired 
30  stx'.  after  the  first,  gi'  ing  the  net'ded 
push  to  break  off  a  large  chunk  of  ict*. 

.Also  proved  successful  was  a  dia- 
mond-shap<'d  blasting  pattern  involv¬ 
ing  a  single  8-lh.  charge  placr'd  80  ft. 
from  the  shelf  edge  and  in  the  center 
of  the  ice.  One  hundred  and  fifty  feet 
from  tilt*  sh('lf  edge,  two  charges  were 
spaced  etpiallv  across  the  creek  and 
another  single  charge  was  inserted 
2(K)  ft.  from  the  open  end  of  the  ice. 
The  leading  single  charge  and  the  two 
center  charges  were  fired  simnlta- 
lu'onslv  to  fracture  the  ice.  The  re¬ 
maining  single  charge  was  fired  after 
a  30-sec.  delav  to  move  the  broken  ice 
downstream. 

Bv  Kt'hrnarv  7,  eh'v  en  davs  after  the 
work  had  hegnn,  a  channel  was  blasted 
through  the  last  of  the  heavy  ic«  on 
French  (]re«'k.  .Vs  suddenly  as  it  had 
risen  to  flood  stage,  the  creek  began  to 
recede,  dropping  more  than  3  ft.  in  24 
hours,  (.'leannp  opi'iations  contimu'd 
the  next  day  and  at  3:30  p.m.  that 
afternoon,  the  last  hnndle  of  TNT  was 
detonated.  .\|)proxim.itely  3.(KK)  ft.  of 
ice  had  been  hlastr'd  downstream  dailv 
since  the  first  .\rmy  demolition  tt*am 
of  six  men  la'ported  to  the  stricken  aia'a 
on  January  28.  total  of  .5fi  men  work¬ 
ing  4,0.30  tnan-honrs  had  used  12  tons 
of  «‘xplosive  to  clear  4.7  miles  of  ice. 

rill'  19th  Kngineer  B.itt.ilion  men 
s.iid  till'  big  factor  in  “Operation  Ice 


Crusher”  was  speed.  Tlie  ice  could 
have  been  blasted  more  economically 
if  it  had  not  been  necessarv'  to  clear  it 
as  soon  as  possible  to  remove  the  flixvd 
hazard.  On  the  other  hand,  it  was  ne- 
ct'ssarv  to  bite  off  small  chunks  of  ice 
so  that  the  current  would  carry  them 
downstream. 

Job  Well  Done 

.As  Second  .Army’s  19th  Enginet'rs 
prepared  to  go  home,  Meadville  citv 
officials  I'xpressed  their  gratitude.  .A 
letter  from  Mayor  George  X.  Simo- 
netta  reads  as  follow’s:  “During  a  pe¬ 
riod  of  extreme  winter  weather  and 
under  most  hazardous  conditions  vonr 
men  cDiitinned  to  do  a  most  effective 
and  efficient  job  in  removing  the  ice 
jams  south  of  onr  city.  Tlie  city  of 
Meadville  is  divplv  indebted  to  the 
men  of  Second  .Army  and  the  XXI  U.S. 
.Army  (airps  for  the  outstanding  work 
they  hav  e  ilone.” 

Meanwhile,  the  (,’itv  of  .Meadville 
had  a  tremendous  cleanup  operation 
on  its  hands  from  the  flood  damage. 

Ki'bert  (amstrnction  Company, 
which  had  the  cleannji  contract  for 
the  south  end  of  town,  used  a  TD  14 
International  bulldozer  to  first  open  all 
strei'ts  for  emergency  traffic  as  rapiillv 
as  till'  water  receiled.  .After  the  flood 
w.iters  had  left  the  streets,  the  job  of 
ice  removal  began.  This  was  done  with 
a  TD  14  bnlliiozer.  a  Calion  No.  160 
grader,  a  Michigan  175-.A  highlift  with 
a  .3-vd.  bucket,  and  three  .Mack  16-yd. 
tandem  trucks. 

Keystone  (.'onstrnction  (-onipanv 
utilized  the  same  procedure  in  its  fifth- 
waril  contr.ict  with  the  following 
eijiiipment:  one  Caterpillar  No.  12 
grader,  one  C^aterjiillar  No.  95.5  high¬ 
lift,  one  Michigan  .No.  175  highlift,  a 
Hough  I’.iv  loader,  six  International  4- 
vil.  trucks.  .After  the  Street  Depart¬ 
ment  garage  had  been  cleaned  and  the 
department’s  fliMid-damaged  eipiip- 
nient  placeil  in  nmning  conilition,  the 
department’s  force  and  eipiipment 
entered  the  cleanup  program.  Their 
prim.nv  work  involveil  opening  side¬ 
walks  with  a  Hough  Favloader.  The 
cleanup  .mil  remov  al  work  lasted  about 
.1  wei'L  In  that  period.  l.tKK)  truck¬ 
loads  of  ice  weri'  hauled  from  floodeil 
areas.  The  city  cleanup  work  was  done 
nndi'r  the  general  snperv  ision  of  .Minor 
Layton,  Street  Department  foreman. 


KXTK\S1\’K  l).\MA(iK:  KIihkIw aters  did  nnich  damaeo  in  the  area,  as  evidenced  hy  this 
photo  shouiiiK  how  the  water  iindenniiu'd  one  of  the  hiKhways  leadint’  to  Meadville. 
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VIBRATION  EFFECTS 


STRUCTURES-WELLS 
PIPE  LINES 


HAROLD  H.  WHITE 

CONSULTING  ENGINEER 

2831  EAST  14TH  STREET 
JOPLIN,  MISSOURI 


Seismograph  .  .  .  Accelerograph 

Electronic  Comparascope 

Micro  Barograph  Surveys 

Investigation  of  Explosions 
and  Explosives  Accidents 


There's  A  Size  and  Type  of 

ABC  POWDER  BAG 

for  every 

Mining  and  Quarrying  Need! 

ConstriK'fecl  ot  tough  rulilHTi/otl  )uto 
fabric  tor  long  \v»-ar.  Amjily  rcintorccil 
\vcll-l>alanccil.  ca>v  to  carry.  Kc«'ps  f\- 
plo.si\cs  ilr>  .  Maki-s  blasting  safer.  20  to 
(SO  stick  pom  It  t\pc  bags— 12.5  to  KSO  stii  k 
knapsack  t>i>e.  SiH'cial  KSO  stiik  Neolon 
(neoprene  co.iteii  nslonl  bag  Moilel 
A'ViNS  developed  es|M-cialK  to  resist  ex¬ 
treme  corrosive  conilitions  tonml  in  soim 


The  NEW 

"LONGSTICK"  BAG 

MimIi‘1  vfSO,  itoncb 
tyjve  b.ig,  devel- 
oiM'd  to  c.irry  the 
new  long  length 
sticks  of  ev|ilo-  mh 
si V  es ,  n sell  in 
some  mines  and  I 

(|  Harries.  .\B('  I 

Bags  made  to  vonr  I 

retpiirements.  ^ 


Send  for  Bulletin  556 

AND  PRICES. 


w 

BRATTICE  CLOTH  CORP. 


270  Argonne  Rd.,  Warsaw,  Indiana' 


BHAtlOH 


'Is 


EXPLOSIVES  USERS  —  If  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 

Send  For  Our  BROCHURE  Describing  Our  Services 

(Pric0  Sthmdv/m  Accompo«ii*s  Brocivur*) 

Seismograph  Protection  —  Vibra-Log  Service 
Seismograph  Rentals  and  Sales 
Preblast  and  Postblast  Property  Inspections 
Condition  Surveys  and  Appraisals 
Seismic  and  Resistivity  Rock  Depth  Surveys 
Rock  Velocity  Measurements 

THE  VIBRATION  ENGINEERING  COMPANY,  INC. 


407  HoiIgIovi  Notienol  Bonk  Bids. 

Pitttbur9h  ArGo 
Philip  ft  Mgr. 

Brodford  ftood 
Bradfordwoodt,  Po. 

PhortG:  WEatmor*  5-1635 


Phono:  GLodttono  5*1961 


6  f  Howoll,  Jr„  Ph  D.,  P  E. 
Chiof  Soi&mologiBf 


Affiliofod  with 

Fronk  Noumann,  Soitmologitf 
4546  45th  Avo.,  N.E. 
Soottto  5,  Wofth. 

Phono:  lokoviow  4  007B 


CHANGE  OF  ADDRESS 

To  insure  receiving  your  copies  of 
The  Explosives  Engineer,  please 
notify  us  of  any  change  in  your 
mailing  address. 

THE  EXPLOSIVES  ENGINEER 
613  DELAWARE  TRUST  BUILDING 
WILMINGTON  99,  DELAWARE 

Please  change  the  address  of  my 
subscription 


NAME  (Plooso  Print) 


Old  Addrost 


New  Addrost 


CURB  FIRES  AND  EXPLOSIONS 


PUSH  BUTTON 

&  SPRAY 


STATIC  ElEaRKIT 


Hwith 

THE 


TftAOEMAftK 

in  U  S  Pof  Off 
THE  Oft/G/NAl— THE  ONLY 


Uie  StatiLII  to  curb  dangeroui  $3  a  con 
fires  and  eiplosions  caused  by  $30  o  dei. 
static  charges  generated  by  (tp>oyi 

friction.  Simply  spray  or  swab  ^13^  ggi 
lightly  on  moving  parts,  machin-  iliuidt 

ery,  doorknobs,  floors,  stairs, 
rolling  castors.  The  ideal  spark  retardent  for 
arsenals,  chemical,  petroleum,  petrochemical 
and  mining  Industries.  Stops  shocks  to  people 
susceptible  to  static  electricity.  Effectiveness 
thoroughly  proven  by  constant  use  in  hundreds 
of  plants.  Send  for  a  trial  order  today. 

MAIL  COUPON  TODAY! 


STATIKIl,  INC. 


Send  Iht  following  (photo  check) 

I  I  Free  Literolure  Q  One  con  spray  $3 
r  1  One  cose  of  spray  cons  (it  $30 
Q  One  bulk  gallon  (<i  $15 


City  Stole 

USCO  it  THOUSANDS  Of  LtADINO  PLANTS 

KF. 


THE  EXPLOSIVES  ENCI.VEER 
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DAMS 


Tough  contracts  usually  have  one 


...GARDNER-DENVER 


DAMS 


Mammoth  Pool 

Glen  Canyon 

Hartwell 

Montgomery 

Wishon 

Priest  Rapids 

Ice  Harbor 

Courtright 

Pelton 

Dalles 

Potomac  River 
Adominoby 
Navajo  Dorn 
Table  Rock 
Dillon  Dorn 
Eagle  Gorge 
Flaming  Gorge 
Rocky  Reach 


HIGHWAYS 


Inter-Americon 


A  MAN  WHO 
KNOWS  WHAT 
IT  TAKES 


Gardner- Denver  const  ruction  equip¬ 
ment  specialists  know  their  field 
from  firsthand  experience  .  .  .  back 
up  every  pnxluct  with  service  be¬ 
yond  the  call  of  duty.  At  Gardner- 
Denver  there's  no  substitute  for  men 
— our  1 00- year  philostiphy  of  growth. 


THE  EXPLOSIVES  ENCINEEH  •  SEPTEMBEK-<K:Tr»HEH.  I95;> 


thing  in  common 

EQUIPMENT 


HKHWWS  H  niNNElS  ■  PIOJECTS  □ 


Mass.  Turnpike 

Allegheny  Sewer  Tunnels 

Noxon  Rapids  Hydroelectric 

Illinois  Tollway 

Jaybird  Tunnel 

Beauharnois  Canal 

Ohio  Turnpike 

Bowery  Bay 

Little  Falls 

Son  Francisco  Freeway 

Fremont  Canyon 

Lewiston  Power 

Pennsylvania  Turnpike  Extension 

Boston  Water  Tunnels 

Ferrocarril-ChihuahuaPacifico 

Trans-Canada  Highway 

Western  Pacific  Railway 

Railway 

Snoqualmie  Pass 

Roberts  Tunnel 

St.  Lawrence  Seaway 

West  Virginia  Tollway 

Bingham  Canyon 

Kings  River  Project 

Connecticut  Turnpike 

Pacific  Gas  and  Electric 

Silver  Falls  Hydroelectric 

Donner's  Pass 

Glen  Canyon  Diversion  and  Access 

Trans-Canada  Pipeline 

New  Jersey  Turnpike 

Ontario  Hydroelectric 

Feather  River 

Kansas  Turnpike 

Canyon  Ferry 

Pacific  Northwest  Pipeline 

Bangor  By-Pass 

Clear  Creek 

Glendo 

Rampart  Range 

Denver  Water  Board 

TUNNELS 

Mammoth  Pool 

Panama  Canal 

Cherry  Tunnel 

Quebec-Cartier 

Hanabanalla 

PROJECTS 

Atomic  Energy  Commission 

West  Delaware 

Everglades 

Swift  Creek 

Lucin  Cutoff 

Great  Salt  Lake  Causeway 

Washington  Aqueduct 

Calumet-Sag  Channel 

Frobisher  Bay 

Eucumbene-Tumut 

Chiese  Hydroelectric 

Texas  Towers 

Tooma-Tumut 

Snowy  Mountain  Hydroelectric 

Wellman  Canal 

Chicago  Water  Tunnel 

Chicago  Filtration  Plant 

Dew  Line 

Gardner-Denver 

. . .  the  number  one  choice 

in ...  compressors ...  rock  drills ...  and  air  tools 


EQUIPMENT  TODAY  FOR  THE  CHALLENGE  OF  TOMORROW 

GARDNER  -  DENVER 

Gordncr-Ocnvar  Company,  Quincy,  Illinois 

In  Canada;  Gardnor-Dtnvor  Company  (Canada),  Lid.,  14  Curily  Avtnuo,  Toronto  16,  Ontario 


Tin;  K\riosi\KN  k\c;i\ki;k 


SI  I’llMBHI-IM  I«»BKR.  HI.V* 


159 


MARL? 


EMBEDDED  FLINT 


DUCK  SOUP 


to  an  l-R  Downhole  Drill! 


through  all  strata,  with  no  sacrifice  in  bit  life. 
That’s  because  the  tungsten-carbide-insert 
Carset  bit  is  made  for  hard  rocA'— withstand¬ 
ing  impact  forces  and  side-wall  friction  that 
would  quickly  damage  any  softer  material. 

Ask  your  Ingersoll-Rand  representative 
for  complete  information  on  how  a  sensa¬ 
tional  Drillmaster  can  cut  your  drilling  costs 
to  rock  bottom. 


In  this  limestone  quarry,  embedded  flint  and 
marl  presented  no  problem  to  the  Ingersoll- 
Rand  Drillmaster  with  the  revolutionary 
Downhole  Drill  and  Carset  bits. 

Six-inch  blast  holes  are  drilled  at  29  ft  per 
hour,  with  a  bit  life  of  10,000  feet! 

The  rugged,  completely  self-contained  and 
self  powered  Drillmaster  puts  down  hole  after 
hole,  with  practically  no  set-up  time.  And  to 
the  powerful  I-R  Downhole  Drill,  limestone 
or  embedded  flint  and  marl  are  ___ 
pretty  much  the  same.  Uniformly 
high  drilling  speed  is  maintained  |T\ 


niK  K\i'H)M\r:s  k,\<.inkkh 


•<K.I’ri-;MBKK-(K  TUBER.  1»S» 


BUCYRUS-ERIE  50-R  ROTARY  BLAST  HOLE  DRILL 


Actual  Rate 
of  Penetration 


Formation 


Quartz  Conglomerate 


California 

9 

Wisconsin 

9 

Canada 

9: 

- 1 

f: 

■SS 

These  are  typical  production  figures  reported  to  us  by  owners 
of  50-R  blast  hole  drills.  We  think  they  s|>eak  for  themselves. 
No  wonder  it’s  the  most  wanted  blast  hole  drill  in  the  bu.sine.ss. 

Write  for  complete  details.  Bucyrus-Erie  Company,  Drill 
Division.  Richmond,  Indiana,  Dept.  12B. 


|BU( 

:yrus  I 

I^I  E:  ; 

BUILDS  BETTER  EQUIPMENT 


NOW  THE  IMPROVED 
VIBROCAP*  SR  IS 
CONNECTED  TD 
THE  INDUSTRY’S 
MOST  EFFICIENT^ 
LEG 


ami  tiui\iiniiiii  ‘■Irav  riirrfnf  [trntfction 
''  new  '|iriiip-t\  1*0  Fiiigfr  proMirr 

rro'iiiii-fn'*'  wire. 


^  I  TOl  (ill  IM.ASTII]  l\Sl  l.\  riO\  proviilt";  ri'-i'tatu’o 
aiii'l  al'ra^i<lIl.  ami  lirif;lil  ncIIow  Id  conlra-l  with  natural 
iiiml  ('<>\<'rin^. 


I  I  MARKI'.I)  at  fi\(‘-foDl  intervals  fnr  eonvenience  in 
ilelerminine  depth  of  eliaree  in  drill  hole. 

\  ihroeap  SR  (slalie  re-i'lanl)  uas  deNeloped  |i\  Nereides  tn  meet 
the  'ei'imi'.'raph  imlii'lrv's  neeil  Tor  an  eleelrie  hlasliiif;  eafi  that 
VMiuld  refiisler  the  ■"linie  hreak"  aeeiiraleix  and  have  a  hi‘:h 
resi'lanee  Id  aeeidental  di'ehar<:e  h\  sirax  eiirrenl^.  slalie 
eleelrieilx.  Dr  radiD  Ireipii-iiex  enerjix . 

\  ihroeap  SR  is  eveelleni  in  'erie»-hrin"  eireiiil-  I'nr  [lalli'rn 
sliDDliiif;.  le-l'  haxe  sliDXxn  that  \  ihrDeap  SR  ha*  perlDmied 
salislaelDiilx  alter  sleepiiif;  ihirix  daxs  under  a  head  dF 
1.  l.'tl  leel  (d  xxaler. 

The  lDii;;h.  pLi'lie-iiisnlated  lejz  xxire>  pD^^e^s  Diit'tandiii" 
ilexihililx  at  'iih/erD  lem|«‘ralnres  and  haxe  sii|K-riDr  re-i-lanee 
a^'aiii'l  ahra'inii.  \  ihiDeap  SR  is  axailahle  on  mDi-liire-re'i-lanl 
spDDl,-.  paeked  in  eDiixenienl  earrx  ini;  earlDii'  hir  easx  handling. 

I  Dr  niDi'i'  detailed  inlDniiatiDii,  xxrite  iDr  Diir  nexx  liDDklet 
“■\  ihreeaii  SR  Idr  Sei>niDgraph  Firing  (iireiiils." 


ev  Ih  fiiirinirrit 

HLRCL  'I  FS  />0\\ /)A'A>  COA//V\-V> 

II  ilniin^ton  •/*>.  Ih  lmiiiri- 

Ririninghain  •  (ihieagD  •  Niihilh  •  lla/letDii 
Juplin  •  I.D-  Vngelf'  •  Nexx  Yelk  •  I’itl'hiirgh  ^ 
/'I  Salt  Liketalx  •  San  Frami-eii 
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